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Description

[0001] This application is a divisional application of Eu-
ropean patent application 18904723.6, which is a Nation-
al Stage of International Application  No.
PCT/CN2018/125476, filed on December 29, 2018, and
claims the priority of Chinese Patent Application No.
201810129186.9, filed to the Chinese Patent Office on
February 8, 2018. The aforementioned patent applica-
tions are hereby incorporated by reference in their en-
tireties.

Field

[0002] The present application relates to the field of
wireless communication technologies, and in particular
to a method for performing hybrid automatic repeat re-
quest feedback, and a terminal.

Background

[0003] In an LTE (Long Term Evolution) system, only
semi-statc  HARQ (Hybrid Automatic Repeat re-
Quest)-ACK (ACKnowledge) timing is supported, and the
timing relationship (namely HARQ-ACK timing) between
HARQ-ACK feedback of downlink transmission and the
downlink transmission is predefined. For example, for
FDD (Frequency division duplex) carriers, HARQ-ACK
of the downlink transmission in a subframe n-4 is fed
back in a subframe n, for TDD (Time division duplex)
carriers, and for different uplink-downlink configurations
of TDD, one uplink subframe n correspondingly feeds
back HARQ-ACK of the downlink transmission in adown-
link subframe set n-k, wherein keK, K is a predefined
downlink index value for different TDD uplink-downlink
configurations and different uplink subframes in each
TDD uplink-downlink configuration.

[0004] In a 5G NR (New Radio) system, semi-static
timing and dynamic HARQ-ACK timing are supported. In
other words, the timing relationship (namely the HARQ-
ACK timing) between the HARQ-ACK feedback of the
downlink transmission and the downlink transmission
may be a value pre-configured by signaling or
predefined , or may be a value notified in DCI (Downlink
Control Information) used by a PDCCH (Physical Down-
link Control Channel), which can specifically be changed
dynamically through indication of the DCI among multiple
pre-configured candidate values, so it is called dynamic
HARQ-ACK timing. Cross-slot scheduling is supported
in the 5G NR, namely one PDCCH transmitted in a slot
n may schedule PDSCH (Physical Downlink Shared
Channel) transmission in the slot n or may schedule PD-
SCH transmission in a slot n+k, where K is greater than
0. Therefore, the DCI used by the PDCCH for scheduling
PDSCH may contain two indication fields, among which,
one is used for indicating the position of a time domain
of the PDSCH scheduled by the PDCCH and the other
one is used for indicating HARQ-ACK timing of the PD-
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SCH scheduled by the PDCCH.

[0005] In the 5G NR system, SPS (Semi-persistent
Scheduling) PDSCH transmission and a PDSCH (name-
ly dynamic PDCSH) with a corresponding PDCCH are
also supported. When an SPS PDSCH service is config-
ured, high-level signaling will correspondingly configure
a RNTI (Radio Network Temporary Identifier) corre-
sponding to the SPS to scramble the PDCCH for an SPS
PDSCH, and the high-level signaling may further corre-
spondingly configure a transmission interval of the SPS
PDSCH.

[0006] The HARQ-ACK timing of the PDSCH may be
indicated by an HARQ-ACK timing indication field in the
PDCCH corresponding to the PDSCH, and one of 8 can-
didate HARQ-ACK timing pre-configured by the high-lev-
el signaling may be indicated by a 3-bit indication field,
and the HARQ-ACK timing may be dynamically changed
foreach PDSCH transmission, soitis called the dynamic
HARQ-ACK timing. Under the dynamic HARQ-ACK tim-
ing, two methods including semi-static and dynamic
HARQ-ACK codebook generation are feasible, and the
so-called HARQ-ACK codebook is an HARQ-ACK feed-
back sequence generated for the downlink transmission
performing HARQ-ACK feedback in the same position of
the time domain.

[0007] However, at present, there is no clear solution
regarding how to perform HARQ-ACK feedback of an
SPS PDSCH.

Summary

[0008] The present application provides a method for
performing hybrid automatic repeat request feedback,
and a terminal, for solving the problem existing in the
prior art that there is no clear solution regarding how to
perform HARQ-ACK feedback of an SPS PDSCH.
[0009] Inafirstaspect, the embodiments of the present
application provide a method for performing hybrid auto-
matic repeat request feedback. The method includes:

adding or removing, by a terminal, a HARQ-ACK of
an SPS PDSCH by a terminal in an HARQ-ACK
codebook transmitted ona PUCCH ora PUSCH; and
transmitting, by a terminal, a processed HARQ-ACK
codebook by the terminal.

[0010] In a second aspect, the embodiments of the
present application provide a method for performing hy-
brid automatic repeat request feedback. The method in-
cludes:

determining, by a network side device, that HARQ-
ACK of an SPS PDSCH is added or removed by a
terminal in an HARQ-ACK codebook transmitted on
a PUCCH or a PUSCH by a network side device; and
receiving, by the network side device, according to
a determined result, an HARQ-ACK codebook sent
by the terminal.
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[0011] In a third aspect, the embodiments of the
present application provide a terminal for performing hy-
brid automatic repeat request feedback. The terminal in-
cludes: a processor and a memory;

wherein the processor is configured to read a program
in the memory to perform the following process:

adding or removing HARQ-ACK of an SPS PDSCH in an
HARQ-ACK codebook transmitted on a PUCCH or a
PUSCH, and transmitting a processed HARQ-ACK code-
book.

[0012] In a fourth aspect, the embodiments of the
presentapplication provide a network side device for per-
forming hybrid automatic repeat request feedback. The
network side device includes: a processor and a memory;
wherein the processor is configured to read a program
in the memory to perform the following process:
determining that HARQ-ACK of an SPS PDSCH is added
or removed by a terminal in an HARQ-ACK codebook
transmitted on a PUCCH or a PUSCH; and receiving,
according to a determined result, an HARQ-ACK code-
book sent by the terminal.

[0013] In the fifth aspect, the embodiments of the
present application provide a computer storage medium
having a computer program stored thereon, and the com-
puter program implements, when executed by a proces-
sor, any solution of the first aspect above.

[0014] In the sixth aspect, the embodiments of the
present application provide the computer storage medi-
um having the computer program stored thereon, where-
in the computer program implements, when executed by
the processor, any solution of the second aspect above.
[0015] The terminal of the embodiments of the present
application adds or removes the HARQ-ACK of the SPS
PDSCH in the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH. The network side device deter-
mines that the HARQ-ACK of the SPS PDSCH is added
or removed by the terminal in the HARQ-ACK codebook
transmitted on the PUCCH or the PUSCH, and according
to a determined result, an HARQ-ACK codebook sent by
the terminal is received. Since the terminal can add or
remove the HARQ-ACK of the SPS PDSCH in the HARQ-
ACK codebook transmitted on the PUCCH or the
PUSCH, a solution for performing HARQ-ACK feedback
of the SPS PDSCH is given, improving system perform-
ance.

Brief Description of the Drawings

[0016] In order to more clearly illustrate technical so-
lutions in the embodiments of the present application, a
brief introduction to the accompanying drawings required
for the description of the embodiments will be provided
below. Obviously, the accompanying drawings in the fol-
lowing description are only some of the embodiments of
the present application, and those of ordinary skill in the
art would also be able to derive other accompanying
drawings from these accompanying drawings without
making creative efforts.
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FIG. 1A is a schematic diagram of a 5G architecture
provided by the present application.

FIG. 1B is a schematic diagram of a possible network
architecture provided by the present application.
FIG. 1C is a schematic diagram of generation of an
HARQ-ACK codebook in an embodiment of the
present application.

FIG. 1D is another schematic diagram of generation
of another HARQ-ACK codebook in an embodiment
of the present application.

FIG. 2is a schematic structural diagram of a terminal
in an embodiment of the present application.

FIG. 3 is a schematic structural diagram of a network
side device in an embodiment of the present appli-
cation.

FIG. 4 is a schematic structural diagram of a terminal
in an embodiment of the present application.

FIG. 5 is a schematic structural diagram of a network
side device in an embodiment of the present appli-
cation.

FIG. 6 is a schematic diagram of six PDSCHs per-
forming feedback in an embodiment of the present
application.

FIG.7is aschematic diagram of feedback performed
based on a set in an embodiment of the present ap-
plication.

FIG. 8 is a schematic flowchart of a method for per-
forming hybrid automatic repeat request feedback
by a terminal in an embodiment of the present ap-
plication.

FIG. 9 is a schematic flowchart of a method for per-
forming hybrid automatic repeat request feedback
by a network side device in an embodiment of the
present application.

Detailed Description of the Embodiments

[0017] Hereinafter, some terms in embodiments of the
present application will be explained to facilitate under-
standing by those skilled in the art.

(1) In the embodiments of the present application,
the terms "network" and "system" are often used in-
terchangeably, but those skilled in the art can under-
stand meanings thereof.

(2) In the embodiments of the present application,
the term "plurality" refers to two or more, and other
quantifiers are similar to the same.

(3) "and/or" describes an association relationship
between associated objects, indicates that there
may be three relationships, for example, A and/or B
may indicate three conditions that A exists alone, A
and B exist simultaneously, and B exists alone. The
character "/" generally indicates that the successive
associated objects are of a "or" relationship.

[0018] In order to make the purpose, technical solu-
tions and advantages of the present application more
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explicit, the present application will be further described
in details below with reference to the accompanying
drawings. Obviously, the embodiments described are
merely some of, rather than all of, the embodiments of
the present application. Based on the embodiments of
the present application, all other embodiments obtained
by those of ordinary skill in the art without making creative
efforts fall within the scope of protection of the present
application.

[0019] As shown in FIG. 1A, itis a schematic diagram
of a 5G architecture. The architecture includes user
equipment (UE, namely a terminal), an (radio) access
network ((R) AN) device, a user plane function (UPF)
network element, a data network (DN), an access and
mobility management function (AMF) network element,
a security anchor function (SEAF) network element, a
session management function (SMF) network element,
a policy control function (PCF) network element, an au-
thentication server function (AUSF) network element, an
unified data management (UDM) network element, and
an authentication credential storage and processing
function (ARPF) network element. Among them, the
SEAF network element and the AMF network element
may be deployed integrally. For example, an SEAF may
be a function of the AMF network element. Or, the SEAF
network element may be separately deployed from the
AMF network element. For convenient description, it is
represented as a SEAF/AMF network element in FIG.
1A. The ARPF network element and the UDM network
element may be deployed integrally. For example, an
ARPF may be a function of the UDM network element.
Or, the ARPF network element may be separately de-
ployed from the UDM network element. For convenient
description, it is represented as an ARPF/UDM network
element in FIG. 1A.

[0020] Among them, the UE and the SEAF/AMF net-
work element communicate via an N1 interface; the (R)
AN device and the SEAF/AMF network element commu-
nicate via an N2 interface; the RAN device and UPF net-
work element communicate via an N3 interface; the UPF
network element and the SMF network element commu-
nicate via an N4 interface; the UPF network element and
the DN communicate via an N6 interface; the SMF net-
work element and PCF network element communicate
via an N7 interface; the SEAF/AMF network element and
the ARPF/UDM network element communicate via anN8
interface; different UPF network elements communicate
via an N9 interface; the SMF network element and the
ARPF/UDM network element communicate via an N10
interface; the SEAF/AMF network element and the SMF
network element communicate via an N11 interface; the
SEAF /AMF network element and the AUSF network el-
ement communicate via an N12 interface; the AUSF net-
work element and the ARPF/UDM network element com-
municate via an N13 interface; different SEAF/AMF net-
work elements communicate via an N14 interface; and
the SEAF/AMF network element and the PCF network
element communicate via an N15 interface.
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[0021] The UE may be a mobile phone, a tablet and
other devices.

[0022] The(R)ANdeviceincludes, forexample, abase
station.

[0023] The UPF network elementis mainly responsible

for functions such as session and bearer management,
and Internet protocol (IP) address allocation.

[0024] The PCF network elementis mainly responsible
for providing strategies for a network.

[0025] The AMF network element is mainly responsi-
ble for mobility management in a mobile network, such
as user location updates, user network registration, and
user switching.

[0026] The SEAF network element is mainly responsi-
ble for handling entities of functions such as authentica-
tion vectors during an authentication process.

[0027] The SMF network element is mainly responsi-
ble for establishing a session, modifying a session, or
releasing a session.

[0028] The AUSF network element is mainly respon-
sible for authenticating a server functional entity.

[0029] The UDM network element is mainly responsi-
ble for managing contract data, and is responsible for
notifying a corresponding network elementwhen the con-
tract data is modified.

[0030] The ARPF network element is mainly respon-
sible for storing a long-term security credential of the UE.
As a possible design, the ARPF network element may
be the part, responsible for a security function, in the
UDM network element.

[0031] The DN is an external data network.

[0032] As shownin FIG. 1B, itis a schematic diagram
of a possible network architecture applicable to the
present application. The network architecture includes a
network side device and a terminal. The network side
device is the network side device to which the terminal
currently accesses.

[0033] In the present application, the terminal is a de-
vice with a wireless communication function. It may be
deployed on land, wherein it may be deployed indoors
or outdoors, hand-held or vehicle-mounted. It may also
be deployed on the water surface (eg. on a ship); and it
may also be deployed in the air (eg. on an aircraft, a
balloon and a satellite). The terminal may be a mobile
phone, a pad, a computer with a wireless transceiver
function, a virtual reality (VR) terminal, an augmented
reality (AR) terminal, a wireless terminal in industrial con-
trol, a wireless terminal in self driving, a wireless terminal
inremote medical services, a wireless terminal in a smart
grid, a wireless terminal for transportation safety, a wire-
less terminal in a smart city, a wireless terminal in smart
home, etc.; and may also be various forms of UE, mobile
stations (MS), and terminal devices. The UE in FIG. 1A
is a specific example of the terminal of the present ap-
plication.

[0034] The network side device may be a base station,
and is the device that provides a wireless communication
function for the terminal, which includes, butis not limited



7 EP 4 040 698 A1 8

to a g node B (gNB), a radio network controller (RNC), a
node B (NB), a base station controller (BSC), a base
transceiver station (BTS), a home base station (eg. home
evolved node B, or home node B, HNB), a Base Band
Unit (BBU), a transmitting and receiving point (TRP), a
transmitting point (TP), a mobile switching center or the
like in 5G. The base station in the present application
may also be a device which may emerge in the future
and provides a wireless communication function for a
terminal in other communication systems.

[0035] In the present application, as an example, the
network side device may be the RAN device as shown
in FIG. 1A, and the terminal may be the UE as shown in
FIG. 1A.

[0036] InFIG. 1B, the terminal 10 is configured to add
or remove HARQ-ACK of an SPS PDSCH to or from an
HARQ-ACK codebook transmitted on a PUCCH or a
PUSCH, and transmit a processed HARQ-ACK code-
book.

[0037] The network side device 20 is configured to de-
termine that the HARQ-ACK of the SPS PDSCH is added
or removed by the terminal to or from the HARQ-ACK
codebook transmitted on the PUCCH or the PUSCH; and
receive, according to a determined result,an HARQ-ACK
codebook sent by the terminal.

[0038] The terminal of the embodiments of the present
application adds or removes the HARQ-ACK of the SPS
PDSCH to or from the HARQ-ACK codebook transmitted
on the PUCCH or the PUSCH; the network side device
determines that the HARQ-ACK of the SPS PDSCH is
added or removed by the terminal to or from HARQ-ACK
codebook transmitted on the PUCCH or the PUSCH; and
according to a determined result, an HARQ-ACK code-
book sent by the terminal is received. Since the terminal
can add or remove the HARQ-ACK of the SPS PDSCH
to or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH, a solution for performing HARQ-
ACK feedback of the SPS PDSCH is given to improve
system performance.

[0039] The HARQ-ACK codebook of the embodiments
of the present application is a semi-static codebook or a
dynamic codebook.

[0040] HARQ-ACK timing of the PDSCH may be indi-
cated by an HARQ-ACK timing indication field in the PD-
CCH corresponding to the PDSCH, and one of 8 candi-
date HARQ-ACK timing pre-configured by a high-level
signaling may be indicated by a 3-bit indication field, and
the HARQ-ACK timing may be dynamically changed for
each PDSCH transmission, so it is called a dynamic
HARQ-ACK timing. Under the dynamic HARQ-ACK tim-
ing, two methods including semi-static and dynamic
HARQ-ACK codebook generation are feasible, and the
so-called HARQ-ACK codebook is an HARQ-ACK feed-
back sequence generated for the downlink transmission
performing HARQ-ACK feedback in the same position of
the time domain.

[0041] The semi-static codebook may determine a PD-
CCH receiving set M according to the HARQ-ACK timing,
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a scheduling timing between the PDCCH and the PD-
SCH, configuration information of a PDCCH monitoring
occasion or the like and determine the size of the HARQ-
ACK codebook according to the M. For example, a set
of 8 HARQ-ACK timing candidates pre-configured is
{1,2,3,4,5,6,7,8}, indicating the number of slots which are
the slots for transmitting corresponding HARQ-ACK after
a PDSCH end position starts. Then according to the set,
a maximum of 8 downlink transmission slots may be de-
termined (because some of the determined 8 slot posi-
tions may not be downlink slots or some of the determined
8 slot positions may not be scheduled as they do not
have a corresponding PDCCH monitoring occasion even
if they are downlink slots) to perform HARQ-ACK feed-
back corresponding to the same uplink position. Accord-
ing to scheduling time of downlink transmission, e.g., this
slot scheduling, 8 possible PDCCH transmission posi-
tions are correspondingly determined. If there are one or
more positions that are not configured as PDCCH mon-
itoring occasions among these 8 possible PDCCH trans-
mission positions, the positions that are not configured
as PDCCH monitoring occasions are removed in the
codebook. Only the positions, among the 8 positions, that
are actually PDCCH monitoring occasions are consid-
ered because the PDCCH may be sent only in the posi-
tions where the PDCCH monitoring occasion is actually
configured actually, thereby scheduling the PDSCH
transmission at the corresponding positions. For exam-
ple, there are actually 6 positions where the PDCCH mon-
itoring occasion actually exists, the two remaining slots
may be uplink or reserved unused resource, then M=6
as shown in FIG. 1C is determined, and the HARQ-ACK
codebook is determined as M*C, wherein C is the number
of bits of the HARQ-ACK feedback corresponding to each
PDSCH on the carrier, and is related to the number of
TBs configured and the number of CBGs configured. In
other words, regardless of whether the PDCCH and PD-
SCH are actually received at these 6 positions, the
HARQ-ACK codebook is generated according to these
6 positions.

[0042] The dynamic codebook may determine a PD-
CCH receiving set M according to HARQ-ACK timing in-
dication fields of DCI of a first PUCCH and of DCI of a
last PUCCH among received PUCCHs performing
HARQ-ACK feedback correspondingly at the same up-
link position, a scheduling timing between the PDCCH
and the PDSCH, configuration information of PDCCH
monitoring occasion and the like in a mode similar to that
of the semi-static codebook. After the M is determined,
each PDCCH in M PDCCH monitoring occasions, when
a non-regressive DCI format is used, includes 2-bit C-
DAI (Counter-Downlink Assignment Index) and 2-bit T-
DAI (Total-DAI), wherein the C-DAI is configured to de-
termine a ranking position of the HARQ-ACK in the code-
book, and T-DAl is configured to determine the size of
the HARQ-ACK codebook. For example, as shown in
FIG. 1D, itis assumed that this slot scheduling, according
to HARQ-ACK timing in a PDCCH (corresponding to a
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first PDCCH corresponding to slot n+8) received in slot
n and HARQ-ACK timing in a PDCCH (corresponding to
alast PDCCH corresponding to slot n+8) received in slot
n+5, determines a set M. In the set M, according to C-
DAl in the actually received PDCCH, ranking is carried
out on a frequency domain and a time domain succes-
sively, and according to T-DAI in a PDCCH received in
the last monitoring occasion of the set M, a size of the
HARQ-ACK codebook is determined as 8*C, and it is
assumed that each PDSCH transmission on each of two
CCs corresponds to C-bit HARQ-ACK feedback informa-
tion. Because HARQ-ACK ranking and HARQ-ACK bit
determination based on the actually received PDCCH do
not require HARQ-ACK information generation for place
holding at the position where there is no actual schedul-
ing, information redundancy of the HARQ-ACK feedback
may be greatly reduced.

[0043] Optionally, the SPS PDSCH in the embodi-
ments of the present application may be one of the fol-
lowing PDCCHs:

a PDSCH not corresponding to the PDCCH;

an SPS PDSCH transmitted in a subsequent SPS
transmission occasion determined according to a
PDCCH indicating activation of downlink SPS; or
an SPS PDSCH transmitted in a subsequent SPS
transmission occasion determined according to a
PDCCH indicating re-establishing of downlink SPS.

[0044] The "subsequent" mentioned above does not
include the first PDSCH transmission determined ac-
cording to scheduling information of the PDCCH.
[0045] In the embodiments of the present application,
there are a plurality of types of methods for adding or
removing HARQ-ACK of an SPS PDSCH to or from an
HARQ-ACK codebook transmitted on a PUCCH or a
PUSCH, some of which are enumerated below.

Method 1

[0046] A terminal adds or removes HARQ-ACK of an
SPS PDSCH to or from an HARQ-ACK codebook ac-
cording to HARQ-ACK timing of the SPS PDSCH.
[0047] Correspondingly, a network side device deter-
mines, according to the HARQ-ACK timing of the SPS
PDSCH, that the HARQ-ACK of the SPS PDSCH is add-
ed or removed by the terminal to or from the HARQ-ACK
codebook.

1. The terminal adds the HARQ-ACK of the SPS PD-
SCHtothe HARQ-ACK codebook, when the terminal
determines that the HARQ-ACK of the SPS PDSCH
and the HARQ-ACK codebook are transmitted at the
same time according to the HARQ-ACK timing of the
SPS PDSCH.

[0048] Correspondingly, the network side device de-
termines that the HARQ-ACK of the SPS PDSCH is add-
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ed by the terminal to the HARQ-ACK codebook, when
the network side device determines that the HARQ-ACK
of the SPS PDSCH and the HARQ-ACK codebook are
transmitted at the same time according to the HARQ-
ACK timing of the SPS PDSCH.

[0049] In other words, in the condition that it is deter-
mined that the HARQ-ACK of the SPS PDSCH and the
HARQ-ACK codebook are transmitted at the same time,
the HARQ-ACK of the SPS PDSCH may be added to the
HARQ-ACK codebook.

[0050] One possible embodiment is as follows: when
the HARQ-ACK codebook is transmitted at time n and
time n-k is time at which the terminal receives the SPS
PDSCH, it is determined that the HARQ-ACK of the SPS
PDSCH and the HARQ-ACK codebook are transmitted
at the same time.

[0051] Another possible embodiment is as follows:
when transmission time of the SPS PDSCH is n, the
HARQ-ACK codebook transmitted at transmission time
n+k is an HARQ-ACK codebook transmitted at the same
time with the HARQ-ACK of the SPS PDSCH, namely
the HARQ-ACK of the SPS PDSCH is added by the ter-
minal to the HARQ-ACK codebook transmitted at the
transmission time n+k.

[0052] The k mentioned above is the HARQ-ACK tim-
ing of the SPS PDSCH.

[0053] 2. The terminal removes the HARQ-ACK of the
SPS PDSCH from the HARQ-ACK codebook, when the
terminal determines the HARQ-ACK of the SPS PDSCH
and the HARQ-ACK codebook are transmitted at differ-
ent time according to the HARQ-ACK timing of the SPS
PDSCH.

[0054] Correspondingly, the network side device de-
termines that the HARQ-ACK of the SPS PDSCH is re-
moved by the terminal from the HARQ-ACK codebook
when the network side device determines that the HARQ-
ACK of the SPS PDSCH and the HARQ-ACK codebook
are transmitted at different time according to the HARQ-
ACK timing of the SPS PDSCH.

[0055] In other words, in the condition that it is deter-
mined that the HARQ-ACK of the SPS PDSCH and the
HARQ-ACK codebook are transmitted at different time,
the HARQ-ACK of the SPS PDSCH may not be added
to the HARQ-ACK codebook.

[0056] One possible embodiment is as follows: when
the HARQ-ACK codebook is transmitted at time n and
time n-k is not the time at which the terminal receives the
SPS PDSCH, it is determined that the HARQ-ACK of the
SPS PDSCH and the HARQ-ACK codebook are trans-
mitted at different time.

[0057] Another possible embodiment is as follows:
when transmission time of the SPS PDSCH is n, the
HARQ-ACK codebook not transmitted at transmission
time n+k is an HARQ-ACK codebook transmitted at time
different from transmission time of the HARQ-ACK of the
SPS PDSCH, namely the HARQ-ACK of the SPS PD-
SCH is removed by the terminal from the HARQ-ACK
codebook not transmitted at time n+k.
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[0058] The k mentioned above is the HARQ-ACK tim-
ing of the SPS PDSCH.

[0059] During implementation, in the condition that the
network side device sends a PDCCH, and the PDCCH
indicates a new HARQ-ACK timing of the SPS PDSCH,
a processing mode may be one of the following modes.
[0060] Processing mode 1:in the condition that the ter-
minal receives a PDCCH, and a new HARQ-ACK feed-
back position of the SPS PDSCH determined according
to the PDCCH is different from an original HARQ-ACK
feedback position of the SPS PDSCH determined ac-
cording to a PDCCH indicating activation of downlink
SPS: according to a relationship between the original
HARQ-ACK feedback position of the SPS PDSCH and
the HARQ-ACK codebook, the HARQ-ACK of the SPS
PDSCH is added or removed to or from the HARQ-ACK
codebook; and according to a relationship between the
new HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, the HARQ-ACK of the
SPS PDSCH is added or removed to or from the HARQ-
ACK codebook.

[0061] Correspondingly, in the condition that the net-
work side device sends a PDCCH, a new HARQ-ACK
feedback position of the SPS PDSCH determined ac-
cording to the PDCCH is different from an original HARQ-
ACK feedback position of the SPS PDSCH determined
according to a PDCCH indicating activation of downlink
SPS: according to a relationship between the original
HARQ-ACK feedback position of the SPS PDSCH and
the HARQ-ACK codebook, the network side device de-
termines that the HARQ-ACK of the SPS PDSCH is add-
ed or removed by the terminal to or from the HARQ-ACK
codebook; and according to a relationship between the
new HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, the network side device
determines that the HARQ-ACK of the SPS PDSCH is
added or removed by the terminal to or from the HARQ-
ACK codebook.

[0062] Processing mode 2:in the condition that the ter-
minal receives a PDCCH and a new HARQ-ACK feed-
back position of the SPS PDSCH determined according
to the PDCCH is different from an original HARQ-ACK
feedback position of the SPS PDSCH determined ac-
cording to a PDCCH indicating activation of downlink
SPS: before it is determined that the new HARQ-ACK
feedback position of the SPS PDSCH takes effect, ac-
cording to arelationship between the original HARQ-ACK
feedback position of the SPS PDSCH and the HARQ-
ACK codebook, the HARQ-ACK of the SPS PDSCH is
added or removed to or from the HARQ-ACK codebook,
or before it is determined that the new HARQ-ACK feed-
back position of the SPS PDSCH takes effect, according
to a relationship between the original HARQ-ACK feed-
back position of the SPS PDSCH and the HARQ-ACK
codebook, the HARQ-ACK of the SPS PDSCH is added
or removed to or from the HARQ-ACK codebook; and
according to a relationship between the new HARQ-ACK
feedback position of the SPS PDSCH and the HARQ-
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ACK codebook, the HARQ-ACK of the SPS PDSCH is
added or removed to or from the HARQ-ACK codebook;
and after it is determined that the new HARQ-ACK feed-
back position of the SPS PDSCH takes effect, according
to a relationship between the new HARQ-ACK feedback
position of the SPS PDSCH and the HARQ-ACK code-
book, the HARQ-ACK of the SPS PDSCH is added or
removed to or from the HARQ-ACK codebook.

[0063] Correspondingly, in the condition that the net-
work side device sends a PDCCH, and a new HARQ-
ACK feedback position of the SPS PDSCH determined
according to the PDCCH is different from an original
HARQ-ACK feedback position of the SPS PDSCH de-
termined according to a PDCCH indicating activation of
downlink SPS: before it is determined that the new
HARQ-ACK feedback position of the SPS PDSCH takes
effect, the network side device determines, according to
arelationship between the original HARQ-ACK feedback
position of the SPS PDSCH and the HARQ-ACK code-
book, that the HARQ-ACK of the SPS PDSCH is added
or removed by the terminal to or from the HARQ-ACK
codebook, or before it is determined that the new HARQ-
ACK feedback position of the SPS PDSCH takes effect,
the network side device determines, according to a rela-
tionship between the original HARQ-ACK feedback po-
sition of the SPS PDSCH and the HARQ-ACK codebook,
that the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK code-
book; and the network side device determines, according
to a relationship between the new HARQ-ACK feedback
position of the SPS PDSCH and the HARQ-ACK code-
book, that the HARQ-ACK of the SPS PDSCH is added
or removed by the terminal to or from the HARQ-ACK
codebook; and after it is determined that the new HARQ-
ACK feedback position of the SPS PDSCH takes effect,
the network side device determines, according to a rela-
tionship between the new HARQ-ACK feedback position
of the SPS PDSCH and the HARQ-ACK codebook, that
the HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook.
[0064] Processing mode 3: after the network side de-
vice sends the PDCCH, and the PDCCH indicates a new
HARQ-ACK timing of the SPS PDSCH, according to an
original HARQ-ACK timing of the SPS PDSCH, the
HARQ-ACK of the SPS PDSCH is added or removed to
or from the HARQ-ACK codebook; and according to the
new HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH is added or removed to or from
the HARQ-ACK codebook.

[0065] Correspondingly, in the condition that the net-
work side device sends the PDCCH, and the PDCCH
indicates a new HARQ-ACK timing of the SPS PDSCH,
the network side device determines, according to an orig-
inal HARQ-ACK timing of the SPS PDSCH, that the
HARQ-ACK of the SPS PDSCH is added or removed by
the terminal to or from the HARQ-ACK codebook trans-
mitted on the PUCCH or the PUSCH; and the network
side device determines, according to the new HARQ-
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ACK timing of the SPS PDSCH, that the HARQ-ACK of
the SPS PDSCH is added or removed by the terminal to
or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH.

[0066] In other words, the terminal needs to perform
the above method 1 according to the new HARQ-ACK
timing, and also needs to perform the above method 1
according to the original HARQ-ACK timing.

[0067] Correspondingly, the network side device also
needs to perform the above method 1 according to the
new HARQ-ACK timing, and needs to perform the above
method 1 according to the original HARQ-ACK timing.
[0068] For example, HARQ-ACK timing 2 is also con-
figured on the basis of HARQ-ACK timing 1 for the ter-
minal, the terminal performs the above method 1 accord-
ing to the HARQ-ACK timing 1, and performs the above
method 1 according to the HARQ-ACK timing 2.

[0069] Processing mode 4: after a network side device
sends a PDCCH, and the PDCCH indicates a new
HARQ-ACK timing of the SPS PDSCH: before it is de-
termined that the new HARQ-ACK timing takes effect,
according to an original HARQ-ACK timing of the SPS
PDSCH, the HARQ-ACK of the SPS PDSCH is added
or removed to or from the HARQ-ACK codebook; or be-
foreitis determined thatthe new HARQ-ACK timing takes
effect, according to the original HARQ-ACK timing of the
SPS PDSCH, the HARQ-ACK of the SPS PDSCH is add-
ed or removed to or from the HARQ-ACK codebook, and
according to the new HARQ-ACK timing of the SPS PD-
SCH, the HARQ-ACK of the SPS PDSCH is added or
removed to or from the HARQ-ACK codebook; and after
it is determined that the new HARQ-ACK timing takes
effect, according to the new HARQ-ACK timing of the
SPS PDSCH, the HARQ-ACK of the SPS PDSCH is add-
ed or removed to or from the HARQ-ACK codebook.
[0070] Correspondingly, in the condition that the net-
work side device sends the PDCCH, and the PDCCH
indicates a new HARQ-ACK timing of the SPS PDSCH:
before it is determined that the new HARQ-ACK timing
takes effect, the network side device determines, accord-
ing to an original HARQ-ACK timing of the SPS PDSCH,
that the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK code-
book; or before it is determined that the new HARQ-ACK
timing takes effect, the network side device determines,
according to an original HARQ-ACK timing of the SPS
PDSCH, that the HARQ-ACK of the SPS PDSCH is add-
ed or removed by the terminal to or from the HARQ-ACK
codebook, and the network side device determines, ac-
cording to the new HARQ-ACK timing of the SPS PD-
SCH, that the HARQ-ACK of the SPS PDSCH is added
or removed by the terminal to or from the HARQ-ACK
codebook; and after it is determined that the new HARQ-
ACK timing takes effect, the network side device deter-
mines, according to the new HARQ-ACK timing of the
SPS PDSCH, that the HARQ-ACK of the SPS PDSCH
is added or removed by the terminal to or from the HARQ-
ACK codebook.
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Method 2

[0071] A terminal determines, according to whether a
set of downlink transmission corresponding to time at
which an HARQ-ACK codebook is transmitted includes
atransmission occasion of an SPS PDSCH, whether the
HARQ-ACK of the SPS PDSCH is added to an HARQ-
ACK codebook.

[0072] Correspondingly, a network side device deter-
mines, according to whether a set of downlink transmis-
sion corresponding to time at which the HARQ-ACK
codebook is transmitted includes a transmission occa-
sion of the SPS PDSCH, whether the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook transmitted on the PUCCH or the PUSCH.
[0073] Duringimplementation, in the condition that the
set of downlink transmission corresponding to the time
at which the HARQ-ACK codebook is transmitted in-
cludes the transmission occasion of the SPS PDSCH,
the HARQ-ACK of the SPS PDSCH is added by the ter-
minal to the HARQ-ACK codebook transmitted on the
PUCCH orthe PUSCH, and the network side device also
determines that the HARQ-ACK of the SPS PDSCH is
added by the terminal to the HARQ-ACK codebook trans-
mitted on the PUCCH or the PUSCH.

[0074] The setofdownlinktransmission corresponding
to the time at which the HARQ-ACK codebook is trans-
mitted is determined according to one of the following
modes.

[0075] Mode 1:the network side device determines set
of downlink transmission according to a predefined or
pre-configured set of HARQ-ACK timing.

[0076] For example, the set of the HARQ-ACK timing
predefined or pre-configured is {1,2,3,4,5,6,7,8}, accord-
ing to a maximum value 8 and a minimum value 1 in the
set, a set of downlink transmission corresponding to slot
n+8 is slot n (namely n+8-8) to slot n+7 (namely n+8-1).
Although the set of downlink transmission may contain
the slot without downlink resource, whether an SPS oc-
casion is included is determined, and the SPS occasion
may appear in the slot with the downlink resource, so a
determination resultis not affected. Foranotherexample,
a range of the slot is determined according to the above
mode, wherein the slot that does not contain the downlink
transmission resource is removed. For another example,
the set of the HARQ-ACK timing predefined or pre-con-
figured is {1,2,3,6}. Since values in the set are not con-
tinuous, even if a range is determined based on the set,
a specific position is further needed to be determined
according to each HARQ-ACK timing in the range, the
position that does not correspond to the HARQ-ACK tim-
ing is not counted in the set of the downlink transmission,
or a specific position may be directly determined based
on each HARQ-ACK timing. Then the set of downlink
transmission corresponding to slot n+8 is slot n+7, slot
n+6, slot n+5, and slot n+2. Further, it is also possible to
remove the slot without a downlink resource among the
slots determined according to each HARQ-ACK timing.
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[0077] Mode 2: the network side device determines the
set of downlink transmission according to HARQ-ACK
timing indicated by an HARQ-ACK timing indication field
in DClused by a plurality ofreceived PDCCHs performing
HARQ-ACK feedback at the time when the HARQ-ACK
codebook is transmitted.

[0078] For example, according to a maximum HARQ-
ACK timing (assumed to be 8) and a minimum HARQ-
ACK timing (assumed to be 4) indicated by a plurality of
received PDCCHs preforming HARQ-ACK feedback cor-
responding to slotn+8, it is determined that a set of down-
link transmission corresponding to the slot n+8 is slot n
(namely n+8-8) to slot n+4 (namely n+8-4). Although the
set may contain the slot without downlink resource,
whether an SPS occasion is included is determined, and
the SPS occasion may appear in the slot with the down-
link resource, so a determination result is not affected.
For another example, a range of the slot is determined
according to the above mode, wherein the slot that does
not contain the downlink transmission resource is re-
moved. For another example, the set of the HARQ-ACK
timing predefined or pre-configured is {1,2,3,4,5,6,8}, ac-
cording to a maximum HARQ-ACK timing(assumed to
be 8) and a minimum HARQ-ACK timing (assumed to be
4) indicated by a plurality of received PDCCHs preform-
ing HARQ-ACK feedback corresponding to slot n+8, a
subset of values of the HARQ-ACK timing is determined
as {4,5,6,8}. Even if a range is determined based on the
maximum value and the minimum value, a specific posi-
tionis further needed to be determined according to each
HARQ-ACK timing in the range, the position that does
not correspond to the HARQ-ACK timing is not counted
in the set of the downlink transmission, or a specific po-
sition may be directly determined based on each HARQ-
ACK timing in the subset. Then the set of downlink trans-
mission corresponding to slot n+8 is slot n+4, slot n+3,
slot n+2, and slot n. Further, it is also possible to remove
the slot without downlink resource among the slots de-
termined according to each HARQ-ACK timing.

[0079] Mode 3:the network side device determines the
set of downlink transmission according to a predefined
or pre-configured set of the HARQ-ACK timing, and a
predefined or pre-configured set of downlink scheduling
timing.

[0080] For example, according to maximum value (for
example 8) and a minimum value (for example 1) of the
set of the HARQ-ACK timing predefined or pre-config-
ured, and a maximum value (for example 3) and a min-
imum value (for example 0) of the set of timing of the
downlink scheduling, itis determined that the set of down-
link transmission corresponding to slot n+8 is slot n-3
(namely n+8-8-3) to slot n+7 (namely n+8-1-0). Although
the set may contain the slot without downlink resource,
whether an SPS occasion is included is determined, and
the SPS occasion may appear in the slot with the down-
link resource, so a determination result is not affected.
For another example, a range of the slot is determined
according to the above mode, wherein the slot that does
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not contain the downlink transmission resource is re-
moved. For another example, when values in the set of
the HARQ-ACK timing are discontinuous and/or values
in the set of scheduling timing are discontinuous, arange
of a slot determined according to the above mode con-
tains the slot not corresponding to the set of the timing,
a specific slot is further needed to be determined accord-
ing to each value of the set of timing, or a specific slot is
directly determined based on each value of the set of
timing, so that the set of the downlink transmission is
obtained. Further, it is also possible to remove the slot
that does not contain the downlink resource of the set.
[0081] Mode4:the network side device determines the
set of downlink transmission according to HARQ-ACK
timing indicated by an HARQ-ACK timing indication field
in DCl used by a plurality of received PDCCHs performing
HARQ-ACK feedback at the time when the HARQ-ACK
codebook is transmitted, and downlink scheduling timing
indicated by or corresponding to the plurality of PDCCHs.
[0082] The so-called correspondence here means that
there may be no scheduling timing indication field in the
PDCCH. In this case, a scheduling timing is a fixed value
pre-configured and a value corresponding to the PDCCH.
[0083] For example, according to a maximum HARQ-
ACK timing(assumed to be 8) and a minimum HARQ-
ACK timing (assumed to be 4) indicated by a plurality of
received PDCCHs preforming HARQ-ACK feedback cor-
responding to slotn+8, and a maximum scheduling timing
(assuming that scheduling signaling of slot n is detected
in slot n-3, a scheduling timing indicated by a PDCCH in
slot n-3is 3) and a minimum scheduling timing (assuming
that scheduling signaling of slot n=4 is detected in slot
n+4, a scheduling timing indicated by a PDCCH in slot
n+4 is 0) indicated by the received PDCCH, it is deter-
mined that the set of downlink transmission correspond-
ing to slot n+8 is slot n-3 (namely n+8-8-3) to slot n+4
(namely n+8-4-0). For another example, a range of the
slot is determined according to the above mode, wherein
the slot that does not contain downlink transmission re-
source is removed. For another example, when values
in the set of the HARQ-ACK timing are discontinuous
and/or values in the set of scheduling timing are discon-
tinuous, a range of a slot determined according to the
above mode contains the slot not corresponding to the
set of timing, a specific slot is further needed to be de-
termined according to each value in the set of timing, or
a specific slot is directly determined based on each value
in the set of timing, so that the set of the downlink trans-
mission is obtained. Further, it is also possible to remove
the slot that does not contain the downlink resource of
the set.

[0084] Duringimplementation, in the condition that the
network side device sends the PDCCH, and the PDCCH
indicates a new HARQ-ACK timing of the SPS PDSCH,
a processing mode may be one of the following modes.
[0085] Processingmode 1:inthe condition that the ter-
minal receives the PDCCH, and a subsequent transmis-
sion occasion of the SPS PDSCH determined according
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to the PDCCH is different from a subsequent transmis-
sion occasion of the SPS PDSCH determined according
to a PDCCH indicating resource activation of the down-
link SPS: according to a relationship between an original
transmission occasion of the SPS PDSCH and the set
of downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, the
HARQ-ACK of the SPS PDSCH is added or removed to
or from the HARQ-ACK codebook; and according to a
relationship between a new transmission occasion of the
SPS PDSCH and the set of downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted, the HARQ-ACK of the SPS PDSCH
is added or removed to or from the HARQ-ACK code-
book.

[0086] Correspondingly, in the condition that the net-
work side device sends the PDCCH, and a subsequent
transmission occasion of the SPS PDSCH determined
according to the PDCCH is different from a subsequent
transmission occasion of the SPS PDSCH determined
according to a PDCCH indicating resource activation of
the downlink SPS: the network side device determines,
according to a relationship between an original transmis-
sion occasion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, that the HARQ-
ACK of the SPS PDSCH is added or removed by the
terminal to or from the HARQ-ACK codebook; and the
network side device determines, according to a relation-
ship between a new transmission occasion of the SPS
PDSCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK codebook
is transmitted, that the HARQ-ACK of the SPS PDSCH
is added or removed by the terminal to or from the HARQ-
ACK codebook.

[0087] Processing mode 2:in the condition that the ter-
minal receives the PDCCH, and a new transmission oc-
casion of the SPS PDSCH determined according to the
PDCCH is different from an original transmission occa-
sion of the SPS PDSCH determined according to a PD-
CCH indicating resource activation of the downlink SPS:
before it is determined that the new transmission occa-
sion of the SPS PDSCH takes effect, according to a re-
lationship between the original transmission occasion of
the SPS PDSCH and the set of downlink transmission
corresponding to the time at which the HARQ-ACK code-
book is transmitted, the HARQ-ACK of the SPS PDSCH
is added or removed to or from the HARQ-ACK code-
book; or, before itis determined that the new transmission
occasion of the SPS PDSCH takes effect, according to
a relationship between the original transmission occa-
sion of the SPS PDSCH and the set of downlink trans-
mission corresponding to the time at which the HARQ-
ACK codebook is transmitted, the HARQ-ACK of the SPS
PDSCH is added or removed to or from the HARQ-ACK
codebook, and according to a relationship between the
new transmission occasion of the SPS PDSCH and the
set of downlink transmission corresponding to the time
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at which the HARQ-ACK codebook is transmitted, the
HARQ-ACK of the SPS PDSCH is added or removed to
or from the HARQ-ACK codebook; and after it is deter-
mined that the new transmission occasion of the SPS
PDSCH takes effect, according to a relationship between
the new transmission occasion of the SPS PDSCH and
the set of downlink transmission corresponding to the
time at which the HARQ-ACK codebook is transmitted,
the HARQ-ACK of the SPS PDSCH is added or removed
to or from the HARQ-ACK codebook.

[0088] Correspondingly, in the condition that the net-
work side device sends the PDCCH, and a new trans-
mission occasion of the SPS PDSCH determined accord-
ing to the PDCCH is different from an original transmis-
sion occasion of the SPS PDSCH determined according
to a PDCCH indicating resource activation of the down-
link SPS: before it is determined that the new transmis-
sion occasion of the SPS PDSCH takes effect, the net-
work side device determines, according to a relationship
between the original transmission occasion of the SPS
PDSCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK codebook
is transmitted, that the HARQ-ACK of the SPS PDSCH
is added or removed by the terminal to or from the HARQ-
ACK codebook; or, before it is determined that the new
transmission occasion of the SPS PDSCH takes effect,
the network side device determines, according to a rela-
tionship between the original transmission occasion of
the SPS PDSCH and the set of downlink transmission
corresponding to the time at which the HARQ-ACK code-
book is transmitted, that the HARQ-ACK of the SPS PD-
SCH is added or removed by the terminal to or from the
HARQ-ACK codebook, and the network side device de-
termines, according to a relationship between the new
transmission occasion of the SPS PDSCH and the set
of downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed by
the terminal to or from the HARQ-ACK codebook; and
after it is determined that the new transmission occasion
of the SPS PDSCH takes effect, the network side device
determines, according to a relationship between the new
transmission occasion of the SPS PDSCH and the set
of downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed by
the terminal to or from the HARQ-ACK codebook.
[0089] Optionally, the downlink transmission men-
tioned above in the embodiments of the present applica-
tion is a transmission though a PDSCH or a transmission
indicating downlink SPS release though a PDCCH.
[0090] In other words, the downlink transmission here
is transmission through the PDSCH or transmission in-
dicating resource release of the downlink SPS though
the PDCCH.

[0091] In one possible embodiment: after it is deter-
mined that the SPS PDSCH of the terminal is activated,
the HARQ-ACK of the SPS PDSCH is added or removed
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to or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH.

[0092] Correspondingly, the network side device de-
termines, after it is determined that the SPS PDSCH of
the terminal is activated, that the HARQ-ACK of the SPS
PDSCH is added or removed by the terminal to or from
the HARQ-ACK codebook transmitted on the PUCCH or
the PUSCH. Specifically, when the terminal receives the
PDCCH indicating resource activation of downlink SPS,
a subsequent SPS transmission occasion determined
according to the PDCCH is activated, wherein the sub-
sequent SPS transmission occasion does not include a
first PDSCH transmission corresponding to the PDCCH,
namely the PDCCH is sent in slot n, a scheduling timing
is k, then PDSCH transmission in slot n+k may be sched-
uled, and slot n+k is not included in the subsequent SPS
transmission occasion determined according to the PD-
CCH. The subsequent SPS transmission occasion starts
from a slot separated from slot n+k by N slots, namely
the slot of every N slots, or, when the terminal receives
the PDCCH indicating resource activation of downlink
SPS, itis determined thatthe SPS PDSCH of the terminal
is activated.

Method 3: in the condition that SPS transmission is con-
figured for the terminal, the HARQ-ACK of the SPS PD-
SCH is added to the HARQ-ACK codebook.

[0093] Correspondingly, the network side device de-
termines, in the condition that the SPS transmission is
configured for the terminal, that the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook transmitted on the PUCCH or the PUSCH.
[0094] In the condition that the SPS transmission is
configured for the terminal (for example, an SPS trans-
mission interval and/or RNTI such as CS-RNTI (Config-
ured Scheduling-RNTI) corresponding to SPS is config-
ured for high-level signaling), the HARQ-ACK of the SPS
PDSCH is added to the HARQ-ACK codebook. At this
time, no matter whether the SPS PDSCH of the terminal
is activated, namely no matter whether the terminal re-
ceives the PDCCH indicating resource activation of
downlink SPS, the HARQ-ACK of the SPS PDSCH is
added to the HARQ-ACK codebook.

[0095] Optionally, the terminal may add the HARQ-
ACK of the SPS PDSCH to the HARQ-ACK codebook at
a predetermined position, for which, several addition
modes are listed below.

Addition mode 1

[0096] Theterminaladdsorremoves X-bit HARQ-ACK
of the SPS PDSCH at the predetermined position of the
HARQ-ACK codebook.

[0097] Correspondingly, the network side device de-
termines that X-bit HARQ-ACK of the SPS PDSCH is
added or removed by the terminal at the predetermined
position of the HARQ-ACK codebook.
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[0098] X is the bit number of an HARQ-ACK corre-
sponding to one SPS PDSCH, and is a positive integer.
[0099] During implementation, the predetermined po-
sition may be located before or after the HARQ-ACK
codebook.

Addition mode 2

[0100] The terminal adds or removes Y*X-bit HARQ-
ACK of the SPS PDSCH at a predetermined position of
the HARQ-ACK codebook or adds or removes
b

> X, -bit

i=1 HARQ-ACK of the SPS PDSCH at a prede-
termined position of the HARQ-ACK codebook.

[0101] Correspondingly, the network side device de-
termines that Y*X-bit HARQ-ACK of the SPS PDSCH or

Y
> X, -bit

i=l HARQ-ACK of the SPS PDSCH is added
or removed by the terminal at a predetermined position
of the HARQ-ACK codebook.

[0102] X s the bit number of HARQ-ACK correspond-
ing to one SPS PDSCH, and is a value greater than or
equal to 1.

[0103] X;is the bit number of HARQ-ACK correspond-
ing to one SPS PDSCH of Y SPS PDSCHs.

[0104] Y is the number of the SPS PDSCH for trans-
mitting HARQ-ACK of an SPS PDSCH and the HARQ-
ACK codebook at the same time determined according
to HARQ-ACK timing of the corresponding SPS PDSCH
in a carrier, a cell or a BWP (BandWidth Part) with acti-
vated SPS of the terminal, or the number of a carrier, or
a cell or a BWP for transmitting HARQ-ACK of an SPS
PDSCH and the HARQ-ACK codebook at the same time
determined according to HARQ-ACK timing of the cor-
responding SPS PDSCH.

[0105] Or, Y is the number of transmission occasions
of the SPS PDSCH contained in a set of downlink trans-
mission corresponding to the time at which the HARQ-
ACK codebook is transmitted in a carrier or a cell or a
BWP with activated SPS of the terminal, or the number
of a carrier or a cell or a BWP with a transmission occa-
sion of the SPS PDSCH contained in a set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted.

[0106] Or, Y is the number of a carrier, a cell or a BWP
with configured SPS transmission of the terminal, and is
a positive integer.

[0107] During implementation, the predetermined po-
sition may be located before or after the HARQ-ACK
codebook.

[0108] AsshowninFIG.2,aterminalin anembodiment
of the present application includes: a processor 200, a
memory 201, and a transceiver 202.

[0109] The processor 200 is responsible for managing
abus architecture and general processing, and the mem-
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ory 201 may store data used, when performing operation,
by the processor 200. The transceiver 202 is configured
to receive and transmit data under the control of the proc-
essor 200.

[0110] The bus architecture may include interconnect-
ed buses of any number and bridges of any number,
which are specifically linked together through various cir-
cuits of one or more processors represented by the proc-
essor 200 and various circuits of memories represented
by the memory 201. The bus architecture may also link
various other circuits such as peripheral devices, voltage
regulators, and power management circuits, which are
well known in the art, and therefore are not further de-
scribed herein. The bus interface provides an interface.
The processor 200 is responsible for managing the bus
architecture and general processing, and the memory
201 may store data used, when performing an operation,
by the processor 200.

[0111] A process disclosed in the embodiments of the
present application may be applied to the processor 200
or implemented by the processor 200. During an imple-
mentation process, all steps of a signal processing flow
may be completed by an integrated logic circuit of hard-
ware or an instruction in the form of software in the proc-
essor 200. The processor 200 may be a general-purpose
processor, a digital signal processor, an application spe-
cific integrated circuit, a field programmable gate array
or other programmable logic device, a discrete gate or a
transistor logic device, or a discrete hardware compo-
nent, and may implement or execute methods, steps and
logic block diagrams disclosed in the embodiments of
the present application. The general-purpose processor
may be a microprocessor, any conventional processor,
etc. The steps of the method disclosed in conjunction
with the embodiments of the present application may be
directly embodied to be executed and completed by a
hardware processor, or may be executed and completed
through a combination of hardware and software mod-
ules in the processor. The software module may be lo-
cated in a mature storage medium in the art, such as a
random access memory, a flash memory, a read-only
memory, a programmable read-only memory, an electri-
cally erasable programmable memory, and a register.
The storage medium is located in the memory 201, and
the processor 200 reads information in the memory 201,
and completes the steps of the signal processing flow in
combination with its hardware.

[0112] The processor 200 is configured to read a pro-
gram in the memory 201 and carry out the following proc-
ess: adding or removing HARQ-ACK of an SPS PDSCH
to or from an HARQ-ACK codebook transmitted on a
PUCCH or a PUSCH, and transmitting a processed
HARQ-ACK codebook.

[0113] Optionally, the HARQ-ACK codebook is a semi-
static codebook or a dynamic codebook.

[0114] Optionally, the SPS PDSCH is a PDSCH with-
out a corresponding PDCCH.

[0115] Optionally, the processor 200 is specifically
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configured to: add or remove the HARQ-ACK of the SPS
PDSCH to or from the HARQ-ACK codebook according
to HARQ-ACK timing of the SPS PDSCH.

[0116] Optionally, the processor 200 is specifically
configured to: add, in the condition that it is determined
that the HARQ-ACK of the SPS PDSCH and the HARQ-
ACK codebook are transmitted at the same time accord-
ing to the HARQ-ACK timing of the SPS PDSCH, the
HARQ-ACK of the SPS PDSCH to the HARQ-ACK code-
book.

[0117] Optionally, the processor 200 is specifically
configured to: add, in the condition that the HARQ-ACK
codebook is transmitted at time n and time n-k is time at
which the terminal receives the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH to the HARQ-ACK codebook,
whereinkis the HARQ-ACK timing of the SPS PDSCH; or
add, in the condition that transmission time of the SPS
PDSCH is n, the HARQ-ACK of the SPS PDSCH to the
HARQ-ACK codebook transmitted at transmission time
n+k, wherein k is the HARQ-ACK timing of the SPS PD-
SCH.

[0118] Optionally, the processor 200 is specifically
configured to:

remove, in the condition that it is determined that the
HARQ-ACK of the SPS PDSCH and the HARQ-ACK
codebook are transmitted at different time according to
the HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH from the HARQ-ACK codebook.
[0119] Optionally, the processor 200 is specifically
configured to:

remove, in the condition that the HARQ-ACK code-
book is transmitted at time n and time n-k is not time
at which the terminal receives the SPS PDSCH, the
HARQ-ACK of the SPS PDSCH from the HARQ-
ACK codebook, wherein k is the HARQ-ACK timing
of the SPS PDSCH; or

remove, in the condition that transmission time of
the SPS PDSCH is n, the HARQ-ACK of the SPS
PDSCH from an HARQ-ACK codebook not transmit-
ted at time n+k, wherein k is the HARQ-ACK timing
of the SPS PDSCH.

[0120] Optionally, the processor 200 is specifically
configured to:

in the condition thata PDCCH is received, and a new
HARQ-ACK feedback position of the SPS PDSCH
determined according to the PDCCH is different from
an original HARQ-ACK feedback position of the SPS
PDSCH determined according to a PDCCH indicat-
ing activation of downlink SPS: add or remove, ac-
cording to a relationship between the original HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, the HARQ-ACK of the SPS
PDSCH to or from the HARQ-ACK codebook, and
add or remove, according to a relationship between
the new HARQ-ACK feedback position of the SPS
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PDSCH and the HARQ-ACK codebook, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; or

in the condition that a the PDCCH is received, and
anew HARQ-ACK feedback position of the SPS PD-
SCH determined according to the PDCCH is different
from an original HARQ-ACK feedback position of the
SPS PDSCH determined according to a PDCCH in-
dicating activation of downlink SPS: before it is de-
termined thatthe new HARQ-ACK feedback position
of the SPS PDSCH takes effect, add or remove, ac-
cording to arelationship between the original HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, the HARQ-ACK of the SPS
PDSCH to or from the HARQ-ACK codebook, or be-
fore it is determined that the new HARQ-ACK feed-
back position of the SPS PDSCH takes effect, add
or remove, according to a relationship between an
original HARQ-ACK feedback position of the SPS
PDSCH and the HARQ-ACK codebook, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook, and add or remove, according to a rela-
tionship between a new HARQ-ACK feedback posi-
tion of the SPS PDSCH and the HARQ-ACK code-
book, the HARQ-ACK of the SPS PDSCH to or from
the HARQ-ACK codebook; and after it is determined
that the new HARQ-ACK feedback position of the
SPS PDSCH takes effect, add or remove, according
to a relationship between the new HARQ-ACK feed-
back position of the SPS PDSCH and the HARQ-
ACK codebook, the HARQ-ACK of the SPS PDSCH
to or from the HARQ-ACK codebook; or

after a new HARQ-ACK timing of the SPS PDSCH
is received on a PDCCH: add or remove, according
to an original HARQ-ACK timing of the SPS PDSCH,
the HARQ-ACK of the SPS PDSCH to or from the
HARQ-ACK codebook; and add or remove, accord-
ing to the new HARQ-ACK timing of the SPS PD-
SCH, the HARQ-ACK of the SPS PDSCH to or from
the HARQ-ACK codebook; or

after a new HARQ-ACK timing of the SPS PDSCH
is received on a PDCCH: before itis determined that
the new HARQ-ACK timing takes effect, add or re-
move, according to an original HARQ-ACK timing of
the SPS PDSCH, the HARQ-ACK of the SPS PD-
SCH to or from the HARQ-ACK codebook; or before
it is determined that the new HARQ-ACK timing
takes effect, add or remove, according to the original
HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook, and add or remove, according to the new
HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; and after it is determined that the new
HARQ-ACK timing takes effect, add or remove, ac-
cording to the new HARQ-ACK timing of the SPS
PDSCH, the HARQ-ACK of the SPS PDSCH to or
from the HARQ-ACK codebook;
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[0121] Optionally, the processor 200 is specifically
configured to:

determine, according to whether a set of downlink trans-
mission corresponding to time at which the HARQ-ACK
codebook is transmitted includes a transmission occa-
sion of the SPS PDSCH, whether the HARQ-ACK of the
SPS PDSCH is added to the HARQ-ACK codebook.
[0122] Optionally, the processor 200 is specifically
configured to:

add or remove, in the condition that the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted includes the trans-
mission occasion of the SPS PDSCH, the HARQ-ACK
of the SPS PDSCH to or from the HARQ-ACK codebook.
[0123] Optionally, the setof downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted is determined by the processor ac-
cording to one of the following modes.

[0124] Mode 1: the set is determined according to a
predefined or pre-configured set of the HARQ-ACK tim-
ing.

[0125] Mode 2: the set is determined according to
HARQ-ACK timing indicated by an HARQ-ACK timing
indication field in DCI used by a plurality of received PD-
CCHs performing HARQ-ACK feedback at the time when
the HARQ-ACK codebook is transmitted.

[0126] Mode 3: the set is determined according to a
predefined or pre-configured set of the HARQ-ACK tim-
ing, and a predefined or pre-configured set of downlink
scheduling timing.

[0127] Mode 4: the set is determined according to
HARQ-ACK timing indicated by an HARQ-ACK timing
indication field in DCI used by a plurality of received PD-
CCHs performing HARQ-ACK feedback at the time when
the HARQ-ACK codebook is transmitted, and a maxi-
mum value and a minimum value of downlink scheduling
timing indicated by or corresponding to the plurality of
PDCCHs.

[0128] Optionally, the downlink transmission is a PD-
SCH or a PDCCH indicating downlink SPS release.
[0129] Optionally, the processor 200 is specifically
configured to:

in the condition that a the PDCCH is received, and
a subsequent transmission occasion of the SPS PD-
SCH determined according to the PDCCH is different
from a subsequenttransmission occasion of the SPS
PDSCH determined according to a PDCCH indicat-
ing resource activation of the downlink SPS: add or
remove, according to a relationship between an orig-
inal transmission occasion of the SPS PDSCH and
the set of downlink transmission corresponding to
the time at which the HARQ-ACK codebook is trans-
mitted, the HARQ-ACK of the SPS PDSCH to orfrom
the HARQ-ACK codebook, and add or remove, ac-
cording to arelationship between a new transmission
occasion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
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HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; or

in the condition that a the PDCCH is received, and
a new transmission occasion of the SPS PDSCH
determined according to the PDCCH is different from
an original transmission occasion of the SPS PD-
SCH determined according to a PDCCH indicating
resource activation of downlink SPS: before it is de-
termined that the new transmission occasion of the
SPS PDSCH takes effect, add or remove, according
to a relationship between the original transmission
occasion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook, or before it is determined that the new
transmission occasion of the SPS PDSCH takes ef-
fect, add or remove, according to a relationship be-
tween the original transmission occasion of the SPS
PDSCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK code-
book is transmitted, the HARQ-ACK of the SPS PD-
SCH to or from the HARQ-ACK codebook, and add
or remove, according to a relationship between the
new transmission occasion of the SPS PDSCH and
the set of downlink transmission corresponding to
the time at which the HARQ-ACK codebook is trans-
mitted, the HARQ-ACK ofthe SPS PDSCH to or from
the HARQ-ACK codebook; and after it is determined
that the new transmission occasion of the SPS PD-
SCH takes effect, add or remove, according to a re-
lationship between the new transmission occasion
of the SPS PDSCH and the set of downlink trans-
mission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook.

[0130]

ured to:
add orremove, afteritis determined thatthe SPS PDSCH
is activated, the HARQ-ACK of the SPS PDSCH to or
from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH.

[0131] Optionally, the processor 200 is specifically
configured to:

add, in the condition that SPS transmission is configured,
the HARQ-ACK of the SPS PDSCH to the HARQ-ACK
codebook.

[0132] Optionally, the processor 200 is specifically
configured to:

Optionally, the processor 200 is further config-

add or remove X-bit HARQ-ACK of the SPS PDSCH
ata predetermined position of the HARQ-ACK code-
book, wherein X is the bit number of HARQ-ACK
corresponding to one SPS PDSCH, and is a positive
integer; or
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add or remove Y*X-bit HARQ-ACK of the SPS PD-

g
> X, -bit

SCH or add or remove =! HARQ-ACK of

the SPS PDSCH at a predetermined position of the

HARQ-ACK codebook, wherein X is the bit number

of HARQ-ACK corresponding to one SPS PDSCH,

and is a value greater than or equal to 1, X; is the bit

number of HARQ-ACK corresponding to one SPS
PDSCH of Y SPS PDSCHs, Y is the number of SPS
PDSCHs for transmitting HARQ-ACK of the SPS PD-
SCH and the HARQ-ACK codebook atthe same time
determined according to HARQ-ACK timing of the
corresponding SPS PDSCH in a carrier, a cell or a
bandwidth part (BWP) with activated SPS of the ter-
minal, or Y is the number of a carrier, or a cell or a
BWP for transmitting HARQ-ACK of an SPS PDSCH
and the HARQ-ACK codebook at the same time de-
termined according to HARQ-ACK timing of the cor-
responding SPS PDSCH, or Y is the number of a
transmission occasion ofthe SPS PDSCH contained
in a set of downlink transmission corresponding to
the time at which the HARQ-ACK codebook is trans-
mitted in a carrier or a cell or a BWP with activated
SPS of the terminal, or Y is the number of a carrier
or a cell or a BWP with a transmission occasion of
the SPS PDSCH contained in a setof downlink trans-
mission corresponding to the time at which the
HARQ-ACK codebook is transmitted, or Y is the
number of a carrier, a cell or a BWP with configured
SPS transmission of the terminal, and is a positive
integer.

[0133] Asshownin FIG. 3, a network side device in an
embodiment of the present application includes: a proc-
essor 300, a memory 301, and a transceiver 302.
[0134] The processor 300 is responsible for managing
abus architecture and general processing, and the mem-
ory 301 may store data used, when performing opera-
tions, by the processor 300. The transceiver 302 is con-
figured to receive and transmit the data under the control
of the processor 300.

[0135] The bus architecture may include interconnect-
ed buses and bridges of any number, which are specifi-
cally linked together through various circuits of one or
more processors represented by the processor 300 and
various circuits of memories represented by the memory
301. The bus architecture may also link various other
circuits such as peripheral devices, voltage regulators,
and power management circuits, which are well known
in the art, and therefore are not further described herein.
A bus interface provides an interface. The processor 300
isresponsible for managing the bus architecture and gen-
eral processing, and the memory 301 may store data
used, when performing operations, by the processor 300.
[0136] A process disclosed in the embodiments of the
present application may be applied to the processor 300
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or implemented by the processor 300. During an imple-
mentation process, all steps of a signal processing flow
may be completed by an integrated logic circuit of hard-
ware or an instruction in the form of software in the proc-
essor 300. The processor 300 may be a general-purpose
processor, a digital signal processor, an application spe-
cific integrated circuit, a field programmable gate array
or other programmable logic devices, a discrete gate or
a transistor logic device, or a discrete hardware compo-
nent, and may implement or execute methods, steps and
logic block diagrams disclosed in the embodiments of
the present application. The general-purpose processor
may be a microprocessor, any conventional processor,
etc. The steps of the method disclosed in conjunction
with the embodiments of the present application may be
directly embodied to be executed and completed by a
hardware processor, or may be executed and completed
through a combination of hardware and software mod-
ules in the processor. The software module may be lo-
cated in a mature storage medium in the art, such as a
random access memory, a flash memory, a read-only
memory, a programmable read-only memory, an electri-
cally erasable programmable memory, and a register.
The storage medium is located in the memory 301, and
the processor 300 reads information in the memory 301,
and completes the steps of the signal processing flow in
combination with its hardware.

[0137] The processor 300 is configured to read a pro-
gram in the memory 301 and carry out the following proc-
ess: determining that HARQ-ACK of an SPS PDSCH is
added or removed by a terminal to or from an HARQ-
ACK codebook transmitted on a PUCCH or a PUSCH;
and receiving, according to a determined result, the
HARQ-ACK codebook sent by the terminal.

[0138] Optionally, the HARQ-ACK codebook is a semi-
static codebook or a dynamic codebook.

[0139] Optionally, the SPS PDSCH is a PDSCH with-
out a corresponding PDCCH.

[0140] Optionally, the processor 300 is specifically
configured to:

determine, according to HARQ-ACK timing of the SPS
PDSCH, that the HARQ-ACK of the SPS PDSCH is add-
ed or removed by the terminal to or from the HARQ-ACK
codebook.

[0141] Optionally, the processor 300 is specifically
configured to:

determine, in the condition that it is determined that the
HARQ-ACK of the SPS PDSCH and the HARQ-ACK
codebook are transmitted at the same time according to
the HARQ-ACK timing of the SPS PDSCH, that the
HARQ-ACK of the SPS PDSCH is added by the terminal
to the HARQ-ACK codebook.

[0142] Optionally, the processor 300 is specifically
configured to:

determine, in the condition that the HARQ-ACK
codebook is transmitted at time n and time n-k is the
time at which the terminal receives the SPS PDSCH,
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that the HARQ-ACK of the SPS PDSCH is added by
the terminal to the HARQ-ACK codebook, wherein
k is the HARQ-ACK timing of the SPS PDSCH; or
determine, in the condition that transmission time of
the SPS PDSCH is n, that the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-
ACK codebook transmitted at transmission time n+k,
wherein k is the HARQ-ACK timing of the SPS PD-
SCH.

[0143] Optionally, the processor 300 is specifically
configured to:

determine, in the condition that it is determined that the
HARQ-ACK of the SPS PDSCH and the HARQ-ACK
codebook are transmitted at different time according to
the HARQ-ACK timing of the SPS PDSCH, that the
HARQ-ACK of the SPS PDSCH is removed by the ter-
minal from the HARQ-ACK codebook.

[0144] Optionally, the processor 300 is specifically
configured to:

determine, in the condition that the HARQ-ACK
codebook is transmitted at time n and time n-k is not
the time at which the terminal receives the SPS PD-
SCH, that the HARQ-ACK of the SPS PDSCH is re-
moved by the terminal from the HARQ-ACK code-
book, wherein k is the HARQ-ACK timing of the SPS
PDSCH; or

determine, in the condition that transmission time of
the SPS PDSCH is n, that the HARQ-ACK of the
SPS PDSCH is removed by the terminal from an
HARQ-ACK codebook not transmitted at time n+k,
wherein k is the HARQ-ACK timing of the SPS PD-
SCH.

[0145] Optionally, the processor 300 is specifically
configured to:

in the condition that a PDCCH is sent, and a new
HARQ-ACK feedback position of the SPS PDSCH
determined according to the PDCCH is different from
an original HARQ-ACK feedback position of the SPS
PDSCH determined according to a PDCCH indicat-
ing activation of downlink SPS: determine, according
to a relationship between the original HARQ-ACK
feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal
to orfrom the HARQ-ACK codebook, and determine,
according to a relationship between the new HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed to or from the
HARQ-ACK codebook; or

in the condition that a PDCCH is sent, and a new
HARQ-ACK feedback position of the SPS PDSCH
determined according to the PDCCH is different from
an original HARQ-ACK feedback position of the SPS
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PDSCH determined according to a PDCCH indicat-
ing activation of downlink SPS: before it is deter-
mined that the new HARQ-ACK feedback position
of the SPS PDSCH takes effect, determine, accord-
ing to a relationship between the original HARQ-ACK
feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal
to or from the HARQ-ACK codebook, or before it is
determined that the new HARQ-ACK feedback po-
sition of the SPS PDSCH takes effect, determine,
according to a relationship between the original
HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook, and de-
termine, according to a relationship between the new
HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook; and after
it is determined that the new HARQ-ACK feedback
position of the SPS PDSCH takes effect, determine,
according to a relationship between the new HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed to or from the
HARQ-ACK codebook; or

in the condition that a PDCCH is sent, and the PD-
CCH indicates a new HARQ-ACK timing of the SPS
PDSCH, determine, according to an original HARQ-
ACK timing of the SPS PDSCH, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook transmit-
ted on the PUCCH or the PUSCH; and determine,
according to the new HARQ-ACK timing of the SPS
PDSCH, that the HARQ-ACK of the SPS PDSCH is
added or removed by the terminal to or from the
HARQ-ACK codebook transmitted on the PUCCH
or the PUSCH; or

in the condition that a PDCCH is sent, and the PD-
CCH indicates a new HARQ-ACK timing of the SPS
PDSCH: before it is determined that the new HARQ-
ACK timing takes effect, determine, according to an
original HARQ-ACK timing of the SPS PDSCH, that
the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK
codebook, or before it is determined that the new
HARQ-ACK timing takes effect, determine, accord-
ing to the original HARQ-ACK timing of the SPS PD-
SCH, thatthe HARQ-ACK of the SPS PDSCH is add-
ed or removed by the terminal to or from the HARQ-
ACK codebook, and determine, according to the new
HARQ-ACK timing of the SPS PDSCH, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook;
and after it is determined that the new HARQ-ACK
timing takes effect, determine, according to the new
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HARQ-ACK timing of the SPS PDSCH, that the
HARQ-ACK ofthe SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook.

[0146] Optionally, the processor 300 is specifically
configured to:

determine, according to whether a set of downlink trans-
mission corresponding to time at which the HARQ-ACK
codebook is transmitted includes a transmission occa-
sion of the SPS PDSCH, whether the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook transmitted on the PUCCH or the PUSCH.
[0147] Optionally, the processor 300 is specifically
configured to:

determine, in the condition that the set of downlink trans-
mission corresponding to the time at which the HARQ-
ACK codebook is transmitted includes the transmission
occasion of the SPS PDSCH, that the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook transmitted on the PUCCH or the PUSCH.
[0148] Optionally, the setof downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted is determined by the processor ac-
cording to one of the following modes.

[0149] Mode 1: the set is determined according to a
predefined or pre-configured set of the HARQ-ACK tim-
ing.

[0150] Mode 2: the set is determined according to
HARQ-ACK timing indicated by an HARQ-ACK timing
indication field in DCI used by a plurality of received PD-
CCHs performing HARQ-ACK feedback at the time when
the HARQ-ACK codebook is transmitted.

[0151] Mode 3: the set is determined according to a
predefined or pre-configured set of the HARQ-ACK tim-
ing, and a predefined or pre-configured set of downlink
scheduling timing.

[0152] Mode 4: the set is determined according to
HARQ-ACK timing indicated by an HARQ-ACK timing
indication field in DCI used by a plurality of received PD-
CCHs performing HARQ-ACK feedback at the time when
the HARQ-ACK codebook is transmitted, and a maxi-
mum value and a minimum value of downlink scheduling
timing indicated by or corresponding to the plurality of
PDCCHs.

[0153] Optionally, the downlink transmission is a PD-
SCH or a PDCCH indicating downlink SPS release.
[0154] Optionally, the processor 300 is specifically
configured to:

in the condition that the PDCCH is sent, and a sub-
sequent transmission occasion of the SPS PDSCH
determined according to the PDCCH is different from
a subsequent transmission occasion of the SPS PD-
SCH determined according to a PDCCH indicating
resource activation of the downlink SPS: determine,
according to a relationship between an original trans-
mission occasion of the SPS PDSCH and the set of
downlink transmission corresponding to the time at
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which the HARQ-ACK codebook is transmitted, that
the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK
codebook, and determine, by the device, according
to a relationship between a new transmission occa-
sion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK code-
book;or

in the condition that the PDCCH is sent, and a new
transmission occasion of the SPS PDSCH deter-
mined according to the PDCCH is different from an
original transmission occasion of the SPS PDSCH
determined according to a PDCCH indicating re-
source activation of downlink SPS: before it is deter-
mined that the new transmission occasion ofthe SPS
PDSCH takes effect, determine, according to a re-
lationship between the original transmission occa-
sion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook,
or before it is determined that the new transmission
occasion of the SPS PDSCH takes effect, determine,
according to a relationship between the original
transmission occasion of the SPS PDSCH and the
set of downlink transmission corresponding to the
time at which the HARQ-ACK codebook is transmit-
ted, thatthe HARQ-ACK of the SPS PDSCH is added
or removed by the terminal to or from the HARQ-
ACK codebook, and determine, according to a rela-
tionship between the new transmission occasion of
the SPS PDSCH and the set of downlink transmis-
sion corresponding to the time at which the HARQ-
ACK codebook is transmitted, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook; and after
it is determined that the new transmission occasion
of the SPS PDSCH takes effect, determine, accord-
ing to a relationship between the new transmission
occasion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook.

[0155] Optionally, the processor 300 is specifically
configured to:

determine, after it is determined that the SPS PDSCH of
the terminal is activated, that the HARQ-ACK of the SPS
PDSCH is added or removed by the terminal to or from
the HARQ-ACK codebook transmitted on the PUCCH or
the PUSCH.

[0156] Optionally, the processor 300 is specifically
configured to:
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determine, in the condition that SPS transmission is con-
figured for the terminal, that the HARQ-ACK of the SPS
PDSCH is added by the terminal to the HARQ-ACK code-
book transmitted on the PUCCH or the PUSCH.

[0157] Optionally, the processor 300 is specifically
configured to:

determine that X-bit HARQ-ACK of the SPS PDSCH
is added or removed by the terminal at a predeter-
mined position of the HARQ-ACK codebook, where-
in X is the bit number of HARQ-ACK corresponding
to one SPS PDSCH, and is a positive integer; or

determine that Y*X-bit HARQ-ACK of the SPS PD-

b4
2

SCHor + hit

or HARQ-ACK ofthe SPSPDSCH
are added or removed by the terminal at a predeter-
mined position of the HARQ-ACK codebook, where-
in X is the bit number of HARQ-ACK corresponding
to one SPS PDSCH, and is a value greater than or
equal to 1, X; is the bit number of HARQ-ACK cor-

responding to one SPS PDSCH of Y SPS PDSCHs,
Y is the number of SPS PDSCHs for transmitting
HARQ-ACK of the SPS PDSCH and the HARQ-ACK
codebook at the same time determined according to
HARQ-ACK timing of the corresponding SPS PD-
SCH in a carrier, a cell or a BWP with activated SPS
of the terminal, or the number of a carrier, or a cell
or a BWP for transmitting HARQ-ACK of an SPS
PDSCH and the HARQ-ACK codebook at the same
time determined according to HARQ-ACK timing of
the corresponding SPS PDSCH, or Y is the number
of a transmission occasion of the SPS PDSCH con-
tained in a set of downlink transmission correspond-
ing to the time at which the HARQ-ACK codebook
is transmitted in a carrier or a cell or a BWP with
activated SPS of the terminal, or the number of a
carrier or a cell or a BWP with a transmission occa-
sion of the SPS PDSCH contained in a set of down-
link transmission corresponding to the time at which
the HARQ-ACK codebook is transmitted, or Y is the
number of a carrier, a cell or a BWP with configured
SPS transmission of the terminal, and is a positive
integer.

[0158] AsshowninFIG.4,aterminalin anembodiment
of the present application includes:

a first processing module 400, configured to add or
remove HARQ-ACK of an SPS PDSCH to or from
an HARQ-ACK codebook transmitted on a PUCCH
ora PUSCH.

a first transmission module 401, configured to trans-
mit a processed HARQ-ACK codebook.
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[0159] Optionally, the HARQ-ACK codebook is a semi-
static codebook or a dynamic codebook.

[0160] Optionally, the SPS PDSCH is a PDSCH with-
out a corresponding PDCCH.

[0161] Optionally, the first processing module 400 is
specifically configured to:

add or remove the HARQ-ACK of the SPS PDSCH to or
from the HARQ-ACK codebook according to HARQ-ACK
timing of the SPS PDSCH.

[0162] Optionally, the first processing module 400 is
specifically configured to:

add, in the condition that it is determined that the HARQ-
ACK of the SPS PDSCH and the HARQ-ACK codebook
are transmitted at the same time according to the HARQ-
ACK timing of the SPS PDSCH, the HARQ-ACK of the
SPS PDSCH to the HARQ-ACK codebook.

[0163] Optionally, the first processing module 400 is
specifically configured to:

add, in the condition that the HARQ-ACK codebook
is transmitted at time n and time n-k is the time at
which the terminal receives the SPS PDSCH, the
HARQ-ACK of the SPS PDSCH to the HARQ-ACK
codebook, wherein k is the HARQ-ACK timing of the
SPS PDSCH; or

add, in the condition that transmission time of the
SPS PDSCH is n, the HARQ-ACK of the SPS PD-
SCH to the HARQ-ACK codebook transmitted at
transmission time n+k, wherein k is the HARQ-ACK
timing of the SPS PDSCH.

[0164] Optionally, the first processing module 400 is
specifically configured to:

remove, in the condition that it is determined that the
HARQ-ACK of the SPS PDSCH and the HARQ-ACK
codebook are transmitted at different time according to
the HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH from the HARQ-ACK codebook.
[0165] Optionally, the first processing module 400 is
specifically configured to:

remove, in the condition that the HARQ-ACK code-
book is transmitted at time n and time n-k is not the
time at which the terminal receives the SPS PDSCH,
the HARQ-ACK of the SPS PDSCH from the HARQ-
ACK codebook, wherein k is the HARQ-ACK timing
of the SPS PDSCH; or

remove, in the condition that transmission time of
the SPS PDSCH is n, the HARQ-ACK of the SPS
PDSCH from an HARQ-ACK codebook not transmit-
ted at time n+k, wherein k is the HARQ-ACK timing
of the SPS PDSCH.

[0166] Optionally, the first processing module 400 is
specifically configured to:

in the condition thata PDCCH is received, and a new
HARQ-ACK feedback position of the SPS PDSCH
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determined according to the PDCCH is different from
an original HARQ-ACK feedback position of the SPS
PDSCH determined according to a PDCCH indicat-
ing activation of downlink SPS: add or remove, ac-
cording to a relationship between the original HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, the HARQ-ACK of the SPS
PDSCH to or from the HARQ-ACK codebook, and
add or remove, according to a relationship between
the new HARQ-ACK feedback position of the SPS
PDSCH and the HARQ-ACK codebook, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; or

in the condition thata PDCCH is received, and a new
HARQ-ACK feedback position of the SPS PDSCH
determined according to the PDCCH is different from
an original HARQ-ACK feedback position of the SPS
PDSCH determined according to a PDCCH indicat-
ing activation of downlink SPS: before it is deter-
mined that the new HARQ-ACK feedback position
of the SPS PDSCH takes effect, add or remove, ac-
cording to a relationship between the original HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, the HARQ-ACK of the SPS
PDSCH to or from the HARQ-ACK codebook; or be-
fore it is determined that the new HARQ-ACK feed-
back position of the SPS PDSCH takes effect, add
or remove, according to a relationship between the
original HARQ-ACK feedback position of the SPS
PDSCH and the HARQ-ACK codebook, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook, and add or remove, according to a rela-
tionship between the new HARQ-ACK feedback po-
sition of the SPS PDSCH and the HARQ-ACK code-
book, the HARQ-ACK of the SPS PDSCH to or from
the HARQ-ACK codebook, and after it is determined
that the new HARQ-ACK feedback position of the
SPS PDSCH takes effect, add or remove, according
to arelationship between the new HARQ-ACK feed-
back position of the SPS PDSCH and the HARQ-
ACK codebook, the HARQ-ACK of the SPS PDSCH
to or from the HARQ-ACK codebook; or after a new
HARQ-ACK timing of the SPS PDSCH is received
onaPDCCH: add orremove, according to an original
HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; and add or remove, according to the new
HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; or

after a new HARQ-ACK timing of the SPS PDSCH
is received on a PDCCH: before itis determined that
the new HARQ-ACK timing takes effect, add or re-
move, according to an original HARQ-ACK timing of
the SPS PDSCH, the HARQ-ACK of the SPS PD-
SCH to or from the HARQ-ACK codebook, or before
it is determined that the new HARQ-ACK timing
takes effect, add or remove, according to an original
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HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook, and add or remove, according to the new
HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; and after it is determined that the new
HARQ-ACK timing takes effect, add or remove, ac-
cording to the new HARQ-ACK timing of the SPS
PDSCH, the HARQ-ACK of the SPS PDSCH to or
from the HARQ-ACK codebook.

[0167] Optionally, the first processing module 400 is
specifically configured to:

determine, according to whether a set of downlink trans-
mission corresponding to time at which the HARQ-ACK
codebook is transmitted includes a transmission occa-
sion of the SPS PDSCH, whether the HARQ-ACK of the
SPS PDSCH is added to the HARQ-ACK codebook.
[0168] Optionally, the first processing module 400 is
specifically configured to:

add or remove, in the condition that the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted includes the trans-
mission occasion of the SPS PDSCH, the HARQ-ACK
ofthe SPS PDSCH to or from the HARQ-ACK codebook.
[0169] Optionally, the set of downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted is determined by a processor accord-
ing to one of the following modes.

[0170] Mode 1: the set is determined according to a
predefined or pre-configured set of the HARQ-ACK tim-
ing.

[0171] Mode 2: the set is determined according to

HARQ-ACK timing indicated by an HARQ-ACK timing
indication field in DCI used by a plurality of received PD-
CCHs performing HARQ-ACK feedback at the time when
the HARQ-ACK codebook is transmitted.

[0172] Mode 3: the set is determined according to a
predefined or pre-configured set of the HARQ-ACK tim-
ing, and a predefined or pre-configured set of downlink
scheduling timing.

[0173] Mode 4: the set is determined according to
HARQ-ACK timing indicated by an HARQ-ACK timing
indication field in DCI used by a plurality of received PD-
CCHs performing HARQ-ACK feedback at the time when
the HARQ-ACK codebook is transmitted, and a maxi-
mum value and a minimum value of downlink scheduling
timing indicated by or corresponding to the plurality of
PDCCHs.

[0174] Optionally, the downlink transmission is a PD-
SCH or a PDCCH indicating downlink SPS release.
[0175] Optionally, the first processing module 400 is
specifically configured to:

in the condition that a PDCCH is received, and a
subsequent transmission occasion of the SPS PD-
SCH determined according to the PDCCH is different
from a subsequenttransmission occasion of the SPS
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PDSCH determined according to a PDCCH indicat-
ing resource activation of downlink SPS: add or re-
move, according to a relationship between an origi-
nal transmission occasion of the SPS PDSCH and
the set of downlink transmission corresponding to
the time at which the HARQ-ACK codebook is trans-
mitted, the HARQ-ACK of the SPS PDSCH to orfrom
the HARQ-ACK codebook, and add or remove, ac-
cording to arelationship between a new transmission
occasion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook; or

in the condition thata PDCCH is received, and a new
transmission occasion of the SPS PDSCH deter-
mined according to the PDCCH is different from an
original transmission occasion of the SPS PDSCH
determined according to a PDCCH indicating re-
source activation of downlink SPS: before it is deter-
mined thatthe new transmission occasion of the SPS
PDSCH takes effect, add or remove, according to a
relationship between the original transmission occa-
sion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook, or before it is determined that the new
transmission occasion of the SPS PDSCH takes ef-
fect, add or remove, according to a relationship be-
tween the original transmission occasion of the SPS
PDSCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK code-
book is transmitted, the HARQ-ACK of the SPS PD-
SCH to or from the HARQ-ACK codebook, and add
or remove, according to a relationship between the
new transmission occasion of the SPS PDSCH and
the set of downlink transmission corresponding to
the time at which the HARQ-ACK codebook is trans-
mitted, the HARQ-ACK of the SPS PDSCH to orfrom
the HARQ-ACK codebook; and after it is determined
that the new transmission occasion of the SPS PD-
SCH takes effect, add or remove, according to a re-
lationship between the new transmission occasion
of the SPS PDSCH and the set of downlink trans-
mission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH to or from the HARQ-ACK
codebook.

[0176] Optionally, the first processing module 400 is
further configured to:

add or remove, afteritis determined thatthe SPS PDSCH
is activated, the HARQ-ACK of the SPS PDSCH to or
from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH.

[0177] Optionally, the first processing module 400 is
specifically configured to:
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add, in the condition that SPS transmission is configured,
the HARQ-ACK of the SPS PDSCH to the HARQ-ACK
codebook.

[0178] Optionally, the first processing module 400 is
specifically configured to:

add or remove X-bit HARQ-ACK of the SPS PDSCH
ata predetermined position of the HARQ-ACK code-
book, wherein X is the bit number of HARQ-ACK
corresponding to one SPS PDSCH, and is a positive
integer; or

add or remove Y*X-bit HARQ-ACK of the SPS PD-

Y
> X, -bit
SCH or add or remove =l HARQ-ACK of
the SPS PDSCH at a predetermined position of the
HARQ-ACK codebook, wherein X is the bit number
of HARQ-ACK corresponding to one SPS PDSCH,
and is a value greater than or equal to 1, X; is the bit

number of HARQ-ACK corresponding to one SPS
PDSCH of Y SPS PDSCHs, Y is the number of SPS
PDSCHs for transmitting HARQ-ACK ofthe SPS PD-
SCH and the HARQ-ACK codebook at the same time
determined according to HARQ-ACK timing of the
corresponding SPS PDSCH in a carrier, a cell or a
bandwidth part BWP with activated SPS of the ter-
minal, or Y is the number of a carrier, or a cell or a
BWP for transmitting HARQ-ACK of an SPS PDSCH
and the HARQ-ACK codebook at the same time de-
termined according to HARQ-ACK timing of the cor-
responding SPS PDSCH, or Y is the number of a
transmission occasion of the SPS PDSCH contained
in a set of downlink transmission corresponding to
the time at which the HARQ-ACK codebook is trans-
mitted in a carrier or a cell or a BWP with activated
SPS of the terminal, or Y is the number of a carrier
or a cell or a BWP with a transmission occasion of
the SPSPDSCH containedin a set of downlink trans-
mission corresponding to the time at which the
HARQ-ACK codebook is transmitted, or Y is the
number of a carrier, a cell or a BWP with configured
SPS transmission of the terminal, and is a positive
integer.

[0179] Asshownin FIG. 5, a network side device in an
embodiment of the present application includes:

a second processing module 500, configured to de-
termine that HARQ-ACK of an SPS PDSCH is added
or removed by a terminal to or from an HARQ-ACK
codebook transmitted ona PUCCH ora PUSCH; and
a second transmission module 501, configured to
receive, according to a determined result, an HARQ-
ACK codebook sent by the terminal.

[0180] Optionally, the HARQ-ACK codebook is a semi-
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static codebook or a dynamic codebook.

[0181] Optionally, the SPS PDSCH is a PDSCH with-
out a corresponding PDCCH.

[0182] Optionally, the second processing module 500
is specifically configured to:

determine, according to HARQ-ACK timing of the SPS
PDSCH, that the HARQ-ACK of the SPS PDSCH is add-
ed or removed by the terminal to or from the HARQ-ACK
codebook.

[0183] Optionally, the second processing module 500
is specifically configured to:

determine, when it is determined that the HARQ-ACK of
the SPS PDSCH and the HARQ-ACK codebook are
transmitted at the same time according to the HARQ-
ACK timing of the SPS PDSCH, that the HARQ-ACK of
the SPS PDSCH is added by the terminal to the HARQ-
ACK codebook.

[0184] Optionally, the second processing module 500
is specifically configured to:

determine, in the condition that the HARQ-ACK
codebook is transmitted at time n and time n-k is the
time at which the terminal receives the SPS PDSCH,
that the HARQ-ACK of the SPS PDSCH is added by
the terminal to the HARQ-ACK codebook, wherein
k is the HARQ-ACK timing of the SPS PDSCH; or
determine, in the condition that transmission time of
the SPS PDSCH is n, that the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-
ACK codebook transmitted attransmission time n+k,
wherein k is the HARQ-ACK timing of the SPS PD-
SCH.

[0185] Optionally, the second processing module 500
is specifically configured to:

determine, in the condition that it is determined that the
HARQ-ACK of the SPS PDSCH and the HARQ-ACK
codebook are transmitted at different time according to
the HARQ-ACK timing of the SPS PDSCH, that the
HARQ-ACK of the SPS PDSCH is removed by the ter-
minal from the HARQ-ACK codebook.

[0186] Optionally, the second processing module 500
is specifically configured to:

determine, in the condition that the HARQ-ACK
codebook is transmitted at time n and time n-k is not
the time at which the terminal receives the SPS PD-
SCH, that the HARQ-ACK of the SPS PDSCH is re-
moved by the terminal from the HARQ-ACK code-
book, wherein k is the HARQ-ACK timing of the SPS
PDSCH; or

determine, when transmission time of the SPS PD-
SCH is n, that the HARQ-ACK of the SPS PDSCH
is removed by the terminal from an HARQ-ACK
codebook not transmitted at time n+k, wherein k is
the HARQ-ACK timing of the SPS PDSCH.

[0187] Optionally, the second processing module 500
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is specifically configured to:

in the condition that a PDCCH is sent, and a new
HARQ-ACK feedback position of the SPS PDSCH
determined according to the PDCCH is different from
an original HARQ-ACK feedback position of the SPS
PDSCH determined according to a PDCCH indicat-
ing activation of downlink SPS: determine, according
to a relationship between the original HARQ-ACK
feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal
to or from the HARQ-ACK codebook, and determine,
according to a relationship between the new HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed to or from the
HARQ-ACK codebook; or

in the condition that a PDCCH is sent, and a new
HARQ-ACK feedback position of the SPS PDSCH
determined according to the PDCCH is different from
an original HARQ-ACK feedback position of the SPS
PDSCH determined according to a PDCCH indicat-
ing activation of downlink SPS: before it is deter-
mined that the new HARQ-ACK feedback position
of the SPS PDSCH takes effect, determine, accord-
ing to a relationship between the original HARQ-ACK
feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal
to or from the HARQ-ACK codebook; or before it is
determined that the new HARQ-ACK feedback po-
sition of the SPS PDSCH takes effect, determine,
according to a relationship between the original
HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook, and de-
termine, according to a relationship between the new
HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook; and after
it is determined that the new HARQ-ACK feedback
position of the SPS PDSCH takes effect, determine,
according to a relationship between the new HARQ-
ACK feedback position of the SPS PDSCH and the
HARQ-ACK codebook, that the HARQ-ACK of the
SPS PDSCH is added or removed to or from the
HARQ-ACK codebook; or

in the condition that a PDCCH is sent, and the PD-
CCH indicates a new HARQ-ACK timing of the SPS
PDSCH, determine, according to an original HARQ-
ACK timing of the SPS PDSCH, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook transmit-
ted on the PUCCH or the PUSCH; and determine,
according to the new HARQ-ACK timing of the SPS
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PDSCH, that the HARQ-ACK of the SPS PDSCH is
added or removed by the terminal to or from the
HARQ-ACK codebook transmitted on the PUCCH
or the PUSCH; or

in the condition that a PDCCH is sent, and after the
PDCCH indicates a new HARQ-ACK timing of the
SPS PDSCH: before it is determined that the new
HARQ-ACK timing takes effect, determine, accord-
ing to an original HARQ-ACK timing of the SPS PD-
SCH, thatthe HARQ-ACK of the SPSPDSCH is add-
ed or removed by the terminal to or from the HARQ-
ACK codebook; or before it is determined that the
new HARQ-ACK timing takes effect, determine, ac-
cording to the original HARQ-ACK timing of the SPS
PDSCH, that the HARQ-ACK of the SPS PDSCH is
added or removed by the terminal to or from the
HARQ-ACK codebook, and determine, according to
the new HARQ-ACK timing of the SPS PDSCH, that
the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK
codebook; and after it is determined that the new
HARQ-ACK timing takes effect, determine according
to the new HARQ-ACK timing of the SPS PDSCH,
that the HARQ-ACK of the SPS PDSCH is added or
removed by the terminal to or from the HARQ-ACK
codebook.

[0188] Optionally, the second processing module 500
is specifically configured to:

determine, according to whether a set of downlink trans-
mission corresponding to time at which the HARQ-ACK
codebook is transmitted includes a transmission occa-
sion of the SPS PDSCH, whether the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook transmitted on the PUCCH or the PUSCH.
[0189] Optionally, the second processing module 500
is specifically configured to:

determine, in the condition that the set of downlink trans-
mission corresponding to the time at which the HARQ-
ACK codebook is transmitted includes the transmission
occasion of the SPS PDSCH, that the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook.

[0190] Optionally, the setof downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted is determined by a processor accord-
ing to one of the following modes.

Mode 1: the set is determined according to a prede-
fined or pre-configured set of the HARQ-ACK timing.
Mode 2: the set is determined according to HARQ-
ACK timing indicated by an HARQ-ACK timing indi-
cation field in DCI used by a plurality of received
PDCCHs performing HARQ-ACK feedback at the
time when the HARQ-ACK codebook is transmitted.
Mode 3: the set is determined according to a prede-
fined or pre-configured set of the HARQ-ACK timing,
and a predefined or pre-configured set of downlink
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scheduling timing.

Mode 4: the set is determined according to HARQ-
ACK timing indicated by an HARQ-ACK timing indi-
cation field in DCI used by a plurality of received
PDCCHs performing HARQ-ACK feedback at the
time when the HARQ-ACK codebook is transmitted,
and a maximum value and a minimum value of down-
link scheduling timing indicated by or corresponding
to the plurality of PDCCHs.

[0191] Optionally, the downlink transmission is a PD-
SCH or a PDCCH indicating downlink SPS release.
[0192] Optionally, the second processing module 500
is specifically configured to:

in the condition that the PDCCH is sent, and a sub-
sequent transmission occasion of the SPS PDSCH
determined according to the PDCCH is different from
a subsequent transmission occasion of the SPS PD-
SCH determined according to a PDCCH indicating
resource activation of the downlink SPS: determine,
by the device, according to a relationship between
an original transmission occasion of the SPS PD-
SCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK code-
book is transmitted, that the HARQ-ACK of the SPS
PDSCH is added or removed by the terminal to or
from the HARQ-ACK codebook, and determine, ac-
cording to a relationship between a new transmission
occasion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook;
or

in the condition that the PDCCH is sent, and a new
transmission occasion of the SPS PDSCH deter-
mined according to the PDCCH is different from an
original transmission occasion of the SPS PDSCH
determined according to a PDCCH indicating re-
source activation of downlink SPS: before it is deter-
mined that the new transmission occasion ofthe SPS
PDSCH takes effect, determine, by the device, ac-
cording to a relationship between the original trans-
mission occasion of the SPS PDSCH and the set of
downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, that
the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK
codebook; or before it is determined that the new
transmission occasion of the SPS PDSCH takes ef-
fect, determine, according to a relationship between
the original transmission occasion of the SPS PD-
SCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK code-
book is transmitted, that the HARQ-ACK of the SPS
PDSCH is added or removed by the terminal to or
from the HARQ-ACK codebook, and determine, ac-
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cording to a relationship between the new transmis-
sion occasion of the SPS PDSCH and the set of
downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, that
the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK
codebook; and after it is determined that the new
transmission occasion of the SPS PDSCH takes ef-
fect, determine, according to a relationship between
the new transmission occasion of the SPS PDSCH
and the set of downlink transmission corresponding
to the time at which the HARQ-ACK codebook is
transmitted, that the HARQ-ACK of the SPS PDSCH
is added or removed by the terminal to or from the
HARQ-ACK codebook.

[0193] Optionally, the second processing module 500
is specifically configured to:

add or remove, by the terminal, the HARQ-ACK of the
SPS PDSCH to or from the HARQ-ACK codebook trans-
mitted on the PUCCH or the PUSCH afteritis determined
that the SPS PDSCH of the terminal is activated.
[0194] Optionally, the second processing module 500
is specifically configured to:

determine, in the condition that SPS transmission is con-
figured for the terminal, that the HARQ-ACK of the SPS
PDSCH is added by the terminal to the HARQ-ACK code-
book transmitted on the PUCCH or the PUSCH.

[0195] Optionally, the second processing module 500
is specifically configured to:

determine that X-bit HARQ-ACK of the SPS PDSCH
is added or removed by the terminal at a predeter-
mined position of the HARQ-ACK codebook, where-
in X is the bit number of HARQ-ACK corresponding
to one SPS PDSCH, and is a positive integer; or

determine that, Y*X-bit HARQ-ACK of the SPS PD-

Y
D X, -bit
SCHor =1 HARQ-ACK ofthe SPSPDSCH
are added or removed by the terminal at a predeter-
mined position of the HARQ-ACK codebook, where-
in X is the bit number of HARQ-ACK corresponding
to one SPS PDSCH, and is a value greater than or
equal to 1, X; is the bit number of HARQ-ACK cor-

responding to one SPS PDSCH of Y SPS PDSCHs,
Y is the number of SPS PDSCHs for transmitting
HARQ-ACK of the SPS PDSCH and the HARQ-ACK
codebook at the same time determined according to
HARQ-ACK timing of the corresponding SPS PD-
SCH in a carrier, a cell or a BWP with activated SPS
of the terminal, or Y is the number of a carrier, or a
cell ora BWP for transmitting HARQ-ACK of the SPS
PDSCH and the HARQ-ACK codebook at the same
time determined according to HARQ-ACK timing of
the corresponding SPS PDSCH, or Y is the number
of a transmission occasion of the SPS PDSCH con-
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tained in a set of downlink transmission correspond-
ing to the time at which the HARQ-ACK codebook
is transmitted in a carrier or a cell or a BWP with
activated SPS of the terminal, or Y is the number of
a carrier or a cell or a BWP with a transmission oc-
casion of the SPS PDSCH contained in a set of
downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, or Y
is the number of a carrier, a cell or a BWP with con-
figured SPS transmission of the terminal, and is a
positive integer.

[0196] An embodiment of the present application pro-
vides a readable storage medium. The readable storage
medium is a non-volatile storage medium. The readable
storage medium is a non-volatile readable storage me-
dium, including a program code. When run on a comput-
ing device, the program code is used to cause the com-
puting device to execute the action of performing hybrid
automaticrepeatrequestfeedback of the above terminal.
[0197] An embodiment of the present application pro-
vides a readable storage medium. The readable storage
medium is a non-volatile storage medium. The readable
storage medium is a non-volatile readable storage me-
dium, including a program code. When run on a comput-
ing device, the program code is used to cause the com-
puting device to execute the action of t performing hybrid
automatic repeat request feedback ofhe above network
side device.

[0198] An embodiment of the present application pro-
vides a computer program product containing an instruc-
tion. The instruction, when run on a computer, causes
the computer to execute the action of performing hybrid
automaticrepeatrequestfeedback of the above terminal.
[0199] An embodiment of the present application pro-
vides a computer program product containing an instruc-
tion. The instruction, when run on a computer, causes
the computer to execute the action of performing hybrid
automatic repeat request feedback of the above network
side device.

[0200] A few examples are enumerated below to de-
scribe in detail solutions of the embodiments of the
present application.

[0201] Embodiment 1: itis assumed that a predefined
or pre-configured set of downlink HARQ-ACK timing of
aterminalisK1={1,2,3,4,5,6,7,8}, thatis to say,aPDSCH
transmitted in slotn or a PDCCH indicating downlink SPS
release may perform HARQ-ACK feedback in slot n+k,
where k € {1,2,3,4,5,6,7,8}.

[0202] According to the definition of a dynamic code-
book, 6 PDSCHs shown in FIG. 6 need to perform HARQ-
ACK feedback in the same slot, and according to a DAI
domain (C-DAI and/or T-DAI) in a DCI format used by a
PDCCH corresponding to the PDSCHs, HARQ-ACK
codebooks for these PDSCHs are determined. It is as-
sumed that each PDSCH is of single TB transmission,
6-bit HARQ-ACK codebooks are generated. It is as-
sumed that the terminal has SPS configuration, and the
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SPS transmission has been activated, for example, a
transmission occasion of an SPS PDSCH is slot n+2 on
CC1, and HARQ-ACK timing of the SPS PDSCH is k=6,
that is to say, HARQ-ACK feedback is performed in slot
n+2+6=n+8.

[0203] Then, when the above method 1 is used, the
condition is as follows.

[0204] According to the HARQ-ACK timing of the SPS
PDSCH, it is determined that the SPS PDSCH in slot n+2
only needs to perform HARQ-ACK feedback in slot n+8,
or it is determined that slot n+8-k=n+2 is a transmission
occasion of the SPS PDSCH, only HARQ-ACK corre-
sponding to the SPS PDSCH is added to an HARQ-ACK
codebook in slot n+8.

[0205] Forother UL slots such as slotn+7 and slot n+9,
in these slots, a method similar to that in slot n+8 may
also determine a corresponding HARQ-ACK codebook
that needs to be transmitted in the slot. At this time, on
the basis of the HARQ-ACK timing of the SPS PDSCH,
itis determined that the slotis not the slot for HARQ-ACK
transmission of the SPS PDSCH, that is to say, slot n+7-
k=n+1 is not atransmission occasion of the SPS PDSCH,
that is to say, slot n+9-k=n+3 is not the transmission oc-
casion of the SPS PDSCH, it is not necessary to add the
HARQ-ACK of the SPS PDSCH in this slot, thereby re-
ducing redundant transmission of the HARQ-ACK of the
SPS PDSCH in a system.

[0206] In a possible implementation, in the condition
that UE receives a PDCCH indication to change HARQ-
ACK timing of the SPS PDSCH in slot n+2, for example,
k=5, due to the fact that the UE may lose the PDCCH, in
order to avoid inconsistent understanding of a size of an
HARQ-ACK codebook by a base station with UE, it is
necessary to determine whether the HARQ-ACK of the
SPS PDSCH is added for two timing of k=4 and k=5. That
is to say, for k=4, it is necessary to add the HARQ-ACK
of the SPS PDSCH to an HARQ-ACK codebook in slot
n+8 according to the above steps. For k=5, itis necessary
to add the HARQ-ACK of the SPS PDSCH to an HARQ-
ACK codebook in slot n+7 according to steps similar to
the above steps.

[0207] For UL slots which exclude slot n+8 and slot
n+7 and do not have a corresponding timing relationship
with the SPS PDSCH, for example, slot n+9, the HARQ-
ACK of the SPS PDSCH may not be added to a corre-
sponding HARQ-ACK codebook thereof. Of course, the
above operation may be performed only for a newly in-
dicated HARQ-ACK timing, at this time, it is equivalent
to thatthe UE will not lose the PDCCH, or the base station
blindly checks the size of the HARQ-ACK codebook to
determine whether the UE has lost the PDCCH.

[0208] Whenthe above method 2is used, the condition
is as follows.
[0209] According to a predefined or pre-configured set

of HARQ-ACK timing, it is determined that a set of down-
link transmission corresponding to slot n+8 is from slot
n (namely n+8-8) to slot n+7 (namely n+8-1); or
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according to a maximum HARQ-ACK timing (namely
the HARQ-ACK timing=8 in FIG. 6) and a minimum
HARQ-ACK timing (namely the HARQ-ACK tim-
ing=4 in FIG. 6) indicated by a plurality of received
PDCCHs performing HARQ-ACK feedback corre-
spondingly in slot n+8, it is determined that the set
of the downlink transmission corresponding to slot
n+8 is from slot n (namely n+8-8) to slot n+4 (namely
n+8-4); or according to a maximum value (for exam-
ple 8) and a minimum value (for example 1) in the
predefined or pre-configured set of the HARQ-ACK
timing, and a maximum value (for example 3) and a
minimum value (for example 0) of a predefined or
pre-configured set of downlink scheduling timing, it
is determined that a set of downlink transmission cor-
responding to slot n+8 is from slot n-3 (namely
n+8-8-3) to slot n+7 (namely n+8-1-0); or
according to the maximum HARQ-ACK timing
(namely the HARQ-ACK timing=8 in FIG. 6) and the
minimum HARQ-ACK timing (namely the HARQ-
ACK timing=4 in FIG. 6) indicated by the plurality of
received PDCCHs performing the HARQ-ACK feed-
back correspondingly in slot n+8, and a maximum
scheduling timing (for example, assuming that
scheduling signaling of slot n is detected in slot n-3,
a scheduling timing indicated by a PDCCH in slot n-
3 is 3) and a minimum scheduling timing (for exam-
ple, assuming that scheduling signaling of slot n=4
is detected in slot n+4, then a scheduling timing in-
dicated by a PDCCH in slot n+4 is 0) indicated by
the received PDCCHs, it is determined that the set
of downlink transmission corresponding to slot n+8
is from slot n-3 (namely n+8-8-3) to slot n+4 (namely
n+8-4-0).

[0210] Then, it is determined that the set includes a
transmission occasion of the SPS PDSCH, namely slot
n+2, so it is necessary to add HARQ-ACK of the SPS
PDSCH to an HARQ-ACK codebook.

[0211] Whenthe above method 3 is used, the condition
is as follows.
[0212] Since an interval of SPS transmission is config-

ured for the terminal, no matter whether SPS is activated,
that is to say, no matter whether the terminal receives a
PDCCH indicating activation of a downlink SPS PDSCH,
HARQ-ACK of the SPS PDSCH is added to each HARQ-
ACK codebook; that is, when the terminal needs to sep-
arately transmit corresponding HARQ-ACK codebooks
in slot n+7 and slot n+8, it is necessary to add the HARQ-
ACK of the SPS PDSCH to each HARQ-ACK codebook.
[0213] This method has redundant HARQ-ACK of an
SPS PDSCH, because according to a given HARQ-ACK
timing of the SPS PDSCH, only HARQ-ACK of the SPS
PDSCH transmitted in the slot corresponding to the
HARQ-ACK timing of the SPS PDSCH is valid, and others
are used for placeholding.

[0214] However, because the SPS PDSCH may be
scheduled by using an RNTI scrambled PDCCH or a C-
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RNTI scrambled PDCCH corresponding to an SPS serv-
ice in atransmission process, for example, SPS PDSCH
repeat scheduling, or change of transmission resources
of the SPS PDSCH, or because there is dynamic DL-
SCH needing to occupy an SPS resource for transmis-
sion, a dynamic PDSCH is scheduled through C-RNTI
so as to be capable of simultaneously carrying both dy-
namic DL-SCH and SPS data. At this time, the above
PDCCH can change an original transmission position
and HARQ-ACK timing of the SPS PDSCH. If packet loss
of the PDCCH occurs on a terminal side, the terminal
cannot determine an updated transmission position
and/or an updated HARQ-ACK timing of the SPS PD-
SCH. When determination is performed according to the
above method 1 and the above method 2, the terminal
and the base station may have inconsistent understand-
ing of whether the HARQ-ACK of the SPS PDSCH is
added, resulting in incorrect transmission of the HARQ-
ACK. Therefore, the above-mentioned placeholding
transmission may avoid such errors.

[0215] Inthe above various methods, when the HARQ-
ACK of the SPS PDSCH is added, for example, in this
embodiment, only one SPS PDSCH exists on CC1
among a plurality of CCs, and the SPS PDSCH uses
single TB transmission, then only 1-bit HARQ-ACK of the
SPS PDSCH is added, and 1-bit HARQ-ACK may be
added to the front or back of a determined 6-bit HARQ-
ACK codebook.

[0216] Of course, in the condition that SPS PDSCHs
exist on the plurality of CCs, each CC may be determined
according to the above manner. Transmission slots,
transmission intervals and HARQ-ACK timing of the SPS
PDSCHs on different CCs may be the same or different.
[0217] If they are different, each SPS PDSCH needs
to independently determine whether HARQ-ACK of an
SPS PDSCH needs to be added to an HARQ-ACK code-
book.

[0218] Embodiment 2: it is assumed that a predefined
or pre-configured set of downlink HARQ-ACK timing of
aterminalisK1={1,2,3,4,5,6,7,8}, thatistosay,a PDSCH
transmitted in slot n ora PDCCH indicating downlink SPS
release may perform HARQ-ACK feedback in slot n+k,
where ke{1,2,3,4,5,6,7,8}. It is assumed that a set of
scheduling timing is {0,1,2,3}, that is to say, a PDCCH
transmitted in slot n may schedule a PDSCH in slot n+m,
wherein me{0,1,2,3}.

[0219] According to the definition of a semi-static code-
book, as shown in FIG. 7, according to an HARQ-ACK
timing set and a scheduling timing set, there are total 10
sets of all possible PDCCH monitoring occasions per-
forming HARQ-ACK feedback correspondingly in slot
n+1 in the next wireless array, for example, from slot n
(namely, a maximum HARQ-ACK timing is reversely cal-
culated from slot n+11 as a maximum scheduling timing,
namely n+11-8-3=n) to slot n+9 (namely, a minimum
HARQ-ACK timing is reversely calculated from slot n+11
as a minimum scheduling timing, namely
n+11-1-0=n+10, among which, the position with the PD-
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CCH monitoring occasion is selected, and slot n+10 is
not counted because it is uplink and does not have a
PDCCH monitoring occasion), of course, in the condition
that values in the set are not continuous, further deter-
mination may be conducted according to each timing val-
ue. Itis assumed that each downlink transmission is sin-
gle TB, a 10-bit first HARQ-ACK codebook correspond-
ingtoslotn+1isgenerated. Itis assumed that the terminal
has SPS configuration, and SPS transmission has been
activated, for example, a transmission occasion of the
SPS PDSCH s slot n+7 on CC1, and HARQ-ACK timing
of the SPS PDSCH is k=4, that is to say, HARQ-ACK
feedback is performed in slot (n+7+4) mod10=n+1.
[0220] Then, the above method 1 is used as following.
[0221] According to the HARQ-ACK timing of the SPS
PDSCH, itis determined that the SPS PDSCH in slot n+7
only needs to perform HARQ-ACK feedback in slot n+1,
or it is determined that slot n+1-k=n-3, namely slot n+7
in a previous radio frame, is a transmission occasion of
the SPS PDSCH, only a first HARQ-ACK codebook in
slot n+1 does not need additional processing, and is di-
rectly fed back.

[0222] For UL slots which exclude slot n+1 and do not
correspond to the SPS PDSCH in slot n+7, such as slot
n and slot n+2, a method similar to that of slot n+1 may
also determine a set with a length of 10 so as to obtain
a 10-bit HARQ-ACK codebook. However, at this time, on
the basis of the HARQ-ACK timing of the SPS PDSCH,
it is determined that slot n and slot n+2 are not the slot
for transmission of HARQ-ACK of the SPS PDSCH, that
is to say, slot n-k=n-4, namely slot n+6 in a previous radio
frame, is not a transmission occasion of the SPS PDSCH,
slot n+2-k=n-2, namely slot n+8 in the previous radio
frame is not the transmission occasion of the SPS PD-
SCH, so, it is not necessary to transmit the HARQ-ACK
of the SPS PDSCH in this slot. Therefore, 1-bit HARQ-
ACK corresponding to the SPS PDSCH may be removed
on the basis of a determined first HARQ-ACK codebook,
namely, only 9-bit HARQ-ACK may be fed back, thereby
reducing redundant transmission of the HARQ-ACK of
the SPS PDSCH in a system.

[0223] It should be noted that the above embodiments
only take slot-based scheduling and transmission as an
example. When performing mini-slot-based scheduling
and transmission, related methods are also applicable.
In FIG. 7, it is assumed that there is only one PDCCH
monitoring occasion in one slot, the PDCCH monitoring
occasion may schedule one PDSCH transmission. It is
certain that a plurality of PDCCH monitoring occasions
may exist in one slot, one PDCCH monitoring occasion
may schedule a quantity of PDSCH transmission, then
it is correspondingly determined that a size of the code-
book may change.

[0224] It should be noted that, in the above embodi-
ments, when an SPS service is activated, the condition
is as follow.

[0225] If a PDCCH which uses CS-RNTI scrambling,
has NDI=1and indicates an HARQ-ACK process number
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same as an HARQ-ACK process number corresponding
to the above SPS PDSCH (that is to say, the PDCCH
schedules one SPS PDSCH forrepeat), no matter wheth-
er PDSCH transmission scheduled by the PDCCH is
transmitted in the transmission position of the above SPS
PDSCH, the above rules shall be followed. For method
1, based on a corresponding HARQ-ACK timing in the
PDCCH indicating activation of the SPS PDSCH and a
determined transmission occasion of the SPS PDSCH,
whether it is necessary to add/reduce SPS HARQ-ACK
of a first HARQ-ACK codebook is judged. For method 2,
whether it is necessary to add/reduce SPS HARQ-ACK
of the first HARQ-ACK codebook is judged on the basis
of whether the transmission occasion based on SPS is
included in a set of downlink transmission. This is be-
cause, in the condition that PDCCH scheduling repeat
schedules UE to perform repeat not at the time of the
above transmission occasion of the above SPS PDSCH,
then no matter whether the UE receives the PDCCH, the
UE also needs to receive the SPS PDSCH in the deter-
mined transmission oppoturnity of the SPS. Therefore,
itis necessary, for an original SPS PDSCH, to determine
whether the SPS HARQ-ACK is added to the first HARQ-
ACK codebook. In particular, when the SPS PDSCH re-
peat scheduled by the PDCCH indeed occur in the SPS
transmission occasion, although the UE may receive a
repeated SPS PDSCH (information of frequency domain
resources/MCS, etc. of a repeated SPS PDSCH may be
different from frequency domain resources/MCS, etc. in-
dicated by the PDCCH activating the SPS PDSCH) in
the transmission occasion according to PDCCH sched-
uling, and may no longer need, according to original SPS
frequency domain resources/MCS, to receive an original
SPS PDSCH (because the UE may, at one time, only
receive and decode one PDSCH in the same carri-
er/BWP/cell). But when the UE loses the PDCCH sched-
uling repeat, the UE still needs to receive the original
SPS PDSCH in the SPS transmission occasions accord-
ing to configuration parameters of original frequency do-
main resources/MCS, etc. In order to avoid the condition
that results of determination on whether the SPS HARQ-
ACK of the first HARQ-ACK codebook is added or re-
duced no matter whether the above PDCCH is received
are different, thereby causing inconsistent understand-
ings of a size of the codebook by a base station and a
terminal, no matter whether the above PDCCH schedul-
ingrepeatis received, itis always necessary todetermine
whether the SPS HARQ-ACK of the first HARQ-ACK
codebook is added/reduced for the original SPS PDSCH
according to the above method 1 or 2 or 3.

[0226] If a PDCCH scrambled by using C-RNTI is re-
ceived, and the PDCCH schedules PDSCH transmission
to be transmitted in a transmission occasion of the SPS
PDSCH, although original data of the SPS PDSCH may
be packed to be transmitted in the PDSCH scheduled by
the C-RNTI scrambled PDCCH, there is no SPS PDSCH
transmission on an original SPS PDSCH resource. But
in the condition that the UE loses the C-RNTI scrambled
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PDCCH, the UE still needs to receive the SPS PDSCH
on the original SPS PDSCH resource. In order to avoid
the condition that results of determination on whether the
SPS HARQ-ACK of the first HARQ-ACK codebook is
added/reduced no matter whether the above PDCCH is
received are different, thereby causing inconsistent un-
derstandings of a size of the codebook by the base station
and the terminal, no matter whether the above C-RNTI
scrambled PDCCH is received, it is always necessary to
determine whether the SPS HARQ-ACK of the first
HARQ-ACK codebook is added/reduced for the original
SPS PDSCH according to the above method 1 or 2 or 3.
[0227] Based on the same inventive concept, an em-
bodiment of the present application further provides a
method for performing hybrid automatic repeat request
feedback on a terminal side. Since a device correspond-
ing to the method is a terminal in a channel estimation
system of the embodiments of the present application,
and a principle for solving problems of the method is sim-
ilar to that of the device, implementation of this method
may be referred to implementation of the system, for
which, repetition is no longer repeated here.

[0228] As shown in FIG. 8, the method for performing
the hybrid automatic repeat request feedback on the ter-
minal side in the embodiment of the present application
includes the following steps.

[0229] Step 800, HARQ-ACK of an SPS PDSCH is
added or removed by a terminal to or from an HARQ-
ACK codebook transmitted on a PUCCH or a PUSCH.
[0230] Step 801, a processed HARQ-ACK codebook
is transmitted by the terminal.

[0231] Optionally, the HARQ-ACK codebook is a semi-
static codebook or a dynamic codebook.

[0232] Optionally, the SPS PDSCH is a PDSCH with-
out a corresponding PDCCH.

[0233] Optionally, adding or removing, by the terminal,
the HARQ-ACK of the SPS PDSCH to or from the HARQ-
ACK codebook transmitted on the PUCCH orthe PUSCH
includes:

The HARQ-ACK ofthe SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook ac-
cording to HARQ-ACK timing of the SPS PDSCH.
[0234] Optionally, adding, by the terminal, the HARQ-
ACK of the SPS PDSCH to the HARQ-ACK codebook
according to the HARQ-ACK timing of the SPS PDSCH
includes:

in the condition that it is determined that the HARQ-ACK
of the SPS PDSCH and the HARQ-ACK codebook are
transmitted at the same time according to the HARQ-
ACK timing of the SPS PDSCH, the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook.

[0235] Optionally, adding, by the terminal, in the con-
dition that it is determined that the HARQ-ACK of the
SPS PDSCH and the HARQ-ACK codebook are trans-
mitted at the same time according to the HARQ-ACK
timing of the SPS PDSCH, the HARQ-ACK of the SPS
PDSCH to the HARQ-ACK codebook includes:
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in the condition that the HARQ-ACK codebook is
transmitted at time n and time n-kis the time at which
the terminal receives the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH is added by the terminal to
the HARQ-ACK codebook, wherein k is the HARQ-
ACK timing of the SPS PDSCH; or

in the condition that transmission time of the SPS
PDSCH is n, the HARQ-ACK of the SPS PDSCH is
added by the terminal to the HARQ-ACK codebook
transmitted at transmission time n+k, wherein k is
the HARQ-ACK timing of the SPS PDSCH.

[0236] Optionally, removing, by the terminal, according
to the HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH from the HARQ-ACK codebook
transmitted on the PUCCH or the PUSCH includes:

in the condition that it is determined that the HARQ-ACK
of the SPS PDSCH and the HARQ-ACK codebook are
transmitted at different time according to the HARQ-ACK
timing of the SPS PDSCH, the HARQ-ACK of the SPS
PDSCH is removed by the terminal from the HARQ-ACK
codebook.

[0237] Optionally, removing, by the terminal, in the
condition that it is determined that the HARQ-ACK of the
SPS PDSCH and the HAQ-ACK codebook are transmit-
ted at different time according to the HARQ-ACK timing
of the SPS PDSCH, the HARQ-ACK of the SPS PDSCH
from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH includes:

in the condition that the HARQ-ACK codebook is
transmitted at time n and time n-k is not the time at
which the terminal receives the SPS PDSCH, the
HARQ-ACK of the SPS PDSCH is removed by the
terminal from the HARQ-ACK codebook, wherein k
is the HARQ-ACK timing of the SPS PDSCH; or

in the condition that transmission time of the SPS
PDSCH is n, the HARQ-ACK of the SPS PDSCH is
removed by the terminal from an HARQ-ACK code-
book transmitted not at transmission time n+k,
wherein k is the HARQ-ACK timing of the SPS PD-
SCH.

[0238] Optionally, adding or removing, by the terminal,
the HARQ-ACK of the SPS PDSCH to orfrom the HARQ-
ACK codebook transmitted on the PUCCH or the PUSCH
includes:

in the condition that a the terminal receives the PD-
CCH, and a new HARQ-ACK feedback position of
the SPS PDSCH determined according to the PD-
CCH is different from an original HARQ-ACK feed-
back position of the SPS PDSCH determined ac-
cording to a PDCCH indicating activation of downlink
SPS: according to arelationship between the original
HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, the HARQ-ACK of
the SPS PDSCH is added or removed to or from the
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HARQ-ACK codebook, and according to a relation-
ship between the new HARQ-ACK feedback position
of the SPS PDSCH and the HARQ-ACK codebook,
the HARQ-ACK of the SPS PDSCH is added or re-
moved to or from the HARQ-ACK codebook; or

in the condition that a the terminal receives the PD-
CCH, and a new HARQ-ACK feedback position of
the SPS PDSCH determined according to the PD-
CCH is different from an original HARQ-ACK feed-
back position of the SPS PDSCH determined ac-
cording to a PDCCH indicating activation of downlink
SPS: before it is determined that the new HARQ-
ACK feedback position of the SPS PDSCH takes
effect, according to a relationship between the orig-
inal HARQ-ACK feedback position of the SPS PD-
SCH and the HARQ-ACK codebook, the HARQ-
ACK of the SPS PDSCH is added or removed to or
from the HARQ-ACK codebook; or before it is deter-
mined that the new HARQ-ACK feedback position
of the SPS PDSCH takes effect, according to a re-
lationship between the original HARQ-ACK feed-
back position of the SPS PDSCH and the HARQ-
ACK codebook, the HARQ-ACK of the SPS PDSCH
is added or removed to or from the HARQ-ACK code-
book, and according to a relationship between the
new HARQ-ACK feedback position of the SPS PD-
SCH and the HARQ-ACK codebook, the HARQ-
ACK of the SPS PDSCH is added or removed to or
from the HARQ-ACK codebook; and after it is deter-
mined that the new HARQ-ACK feedback position
of the SPS PDSCH takes effect, according to a re-
lationship between the new HARQ-ACK feedback
position of the SPS PDSCH and the HARQ-ACK
codebook, the HARQ-ACK of the SPS PDSCH is
added or removed to or from the HARQ-ACK code-
book; or

after a network side device sends a PDCCH, and
the PDCCH indicates a new HARQ-ACK timing of
the SPS PDSCH: according to an original HARQ-
ACK timing of the SPS PDSCH, the HARQ-ACK of
the SPS PDSCH is added or removed to or from the
HARQ-ACK codebook; and according to the new
HARQ-ACK timing of the SPS PDSCH, the HARQ-
ACK of the SPS PDSCH is added or removed to or
from the HARQ-ACK codebook; or

after the network side device sends a PDCCH, and
the PDCCH indicates a new HARQ-ACK timing of
the SPS PDSCH: before it is determined that the
new HARQ-ACK timing takes effect, according to an
original HARQ-ACK timing of the SPS PDSCH, the
HARQ-ACK of the SPS PDSCH is added or removed
to or from the HARQ-ACK codebook; or before it is
determined that the new HARQ-ACK timing takes
effect, according to the original HARQ-ACK timing
of the SPS PDSCH, the HARQ-ACK of the SPS PD-
SCHis added or removed to or from the HARQ-ACK
codebook, and according to the new HARQ-ACK
timing of the SPS PDSCH, the HARQ-ACK of the
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SPS PDSCH is added or removed to or from the
HARQ-ACK codebook; and afteritis determined that
the new HARQ-ACK timing takes effect, according
to the new HARQ-ACK timing of the SPS PDSCH,
the HARQ-ACK of the SPS PDSCH is added or re-
moved to or from the HARQ-ACK codebook.

[0239] Optionally, adding, by the terminal, the HARQ-
ACK of the SPS PDSCH to the HARQ-ACK codebook
transmitted on the PUCCH or the PUSCH includes:
according to whether a set of downlink transmission cor-
responding to time at which an HARQ-ACK codebook is
transmitted includes a transmission occasion of an SPS
PDSCH, whether the HARQ-ACK of the SPS PDSCH is
added by the terminal to the HARQ-ACK codebook is
determined.

[0240] Optionally, determining, according to whether
the set of downlink transmission corresponding to the
time at which the HARQ-ACK codebook is transmitted
includes the transmission occasion of the SPS PDSCH,
whether the HARQ-ACK of the SPS PDSCH is added by
the terminal to the HARQ-ACK codebook includes:

in the condition that the set of downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted includes the transmission occasion
of the SPS PDSCH, the HARQ-ACK of the SPS PDSCH
is added or removed by the terminal to or from the HARQ-
ACK codebook.

[0241] Optionally, the setof downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted is determined according to one of the
following modes.

[0242] Mode 1: the set is determined by the terminal
according to a predefined or pre-configured set of the
HARQ-ACK timing.

[0243] Mode 2: the set is determined by the terminal
according to HARQ-ACK timing indicated by an HARQ-
ACK timing indication field in DCI used by a plurality of
received PDCCHs performing HARQ-ACK feedback at
the time when the HARQ-ACK codebook is transmitted.
[0244] Mode 3: the set is determined by the terminal
according to a predefined or pre-configured set of the
HARQ-ACK timing, and a predefined or pre-configured
set of downlink scheduling timing.

[0245] Mode 4: the set is determined by the terminal
according to HARQ-ACK timing indicated by an HARQ-
ACK timing indication field in DCI used by a plurality of
received PDCCHs performing HARQ-ACK feedback at
the time when the HARQ-ACK codebook is transmitted,
and a maximum value and a minimum value of downlink
scheduling timing indicated by or corresponding to the
plurality of PDCCHs.

[0246] Optionally, the downlink transmission men-
tioned is a PDSCH or a PDCCH indicating downlink SPS
release.

[0247] Optionally, adding or removing, by the terminal,
the HARQ-ACK of the SPS PDSCH to or from the HARQ-
ACK codebook transmitted on the PUCCH or the PUSCH
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includes:

in the condition that the terminal receives a PDCCH,
and a subsequent transmission occasion of the SPS
PDSCH determined according to the PDCCH is dif-
ferent from a subsequent transmission occasion of
the SPS PDSCH determined according toa PDCCH
indicating resource activation of the downlink SPS:
according to arelationship between an original trans-
mission occasion of the SPS PDSCH and the set of
downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, the
HARQ-ACK of the SPS PDSCH is added or removed
to or from the HARQ-ACK codebook, and according
to a relationship between a new transmission occa-
sion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH is added or removed to or
from the HARQ-ACK codebook; or

in the condition that the terminal receives the PD-
CCH, and a new HARQ-ACK transmission occasion
ofthe SPS PDSCH determined according to the PD-
CCH is different from an original transmission occa-
sion of the SPS PDSCH determined according to a
PDCCH indicating resource activation of downlink
SPS: before it is determined that the new transmis-
sion occasion of the SPS PDSCH takes effect, ac-
cording to a relationship between the original trans-
mission occasion of the SPS PDSCH and the set of
downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted, the
HARQ-ACK of the SPS PDSCH is added or removed
to or from the HARQ-ACK codebook; or before it is
determined that the new transmission occasion of
the SPS PDSCH takes effect, according to a rela-
tionship between the original transmission occasion
of the SPS PDSCH and the set of downlink trans-
mission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH is added or removed to or
from the HARQ-ACK codebook, and according to a
relationship between the new transmission occasion
of the SPS PDSCH and the set of downlink trans-
mission corresponding to the time at which the
HARQ-ACK codebook is transmitted, the HARQ-
ACK of the SPS PDSCH is added or removed to or
from the HARQ-ACK codebook; and after it is deter-
mined that the new transmission occasion ofthe SPS
PDSCH takes effect, according to a relationship be-
tween the new transmission occasion of the SPS
PDSCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK code-
book is transmitted, the HARQ-ACK of the SPS PD-
SCHis added or removed to or from the HARQ-ACK
codebook.

[0248] Optionally, before adding or removing, by the
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terminal, the HARQ-ACK of the SPS PDSCH to or from
the HARQ-ACK codebook transmitted on the PUCCH or
the PUSCH, the following is further included.

[0249] The terminal determines that the SPS PDSCH
is activated.
[0250] Optionally, adding or removing, by the terminal,

the HARQ-ACK of the SPS PDSCH to or from the HARQ-
ACK codebook transmitted on the PUCCH or the PUSCH
includes:

in the condition that SPS transmission is configured for
the terminal, the HARQ-ACK of the SPS PDSCH is added
to the HARQ-ACK codebook.

[0251] Optionally, adding or removing, by the terminal,
the HARQ-ACK of the SPS PDSCH to orfrom the HARQ-
ACK codebook includes:

X-bit HARQ-ACK of the SPS PDSCH is added or
removed by the terminal at a predetermined position
of the HARQ-ACK codebook, wherein X is the bit
number of HARQ-ACK corresponding to one SPS
PDSCH, and is a positive integer; or

Y*X-bit HARQ-ACK of the SPS PDSCH or

Y
DX, -bit

i=1 HARQ-ACK of the SPS PDSCH is add-
ed or removed by the terminal at a predetermined
position of the HARQ-ACK codebook, wherein X is
the bit number of HARQ-ACK corresponding to one
SPS PDSCH, and is a value greater than or equal
to 1, X; is the bit number of HARQ-ACK correspond-
ing to one SPS PDSCH of Y SPS PDSCHs, Y is the
number of SPS PDSCHs for transmitting HARQ-
ACK of the SPS PDSCH and the HARQ-ACK code-
book at the same time determined according to
HARQ-ACK timing of the corresponding SPS PD-
SCH in a carrier, a cell or a bandwidth part BWP with
activated SPS of the terminal, or Y is the number of
a carrier, or a cell or a BWP for transmitting HARQ-
ACK of an SPS PDSCH and the HARQ-ACK code-
book at the same time determined according to
HARQ-ACK timing of the corresponding SPS PD-
SCH, orY is the number of a transmission occasion
of the SPS PDSCH contained in a set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted in a carrier or
a cell or a BWP with activated SPS of the terminal,
or Y is the number of a carrier or a cell or a BWP
with a transmission occasion of the SPS PDSCH
contained in a set of downlink transmission corre-
sponding to the time at which the HARQ-ACK code-
book is transmitted, or Y is the number of a carrier,
a cell or a BWP with configured SPS transmission
of the terminal, and is a positive integer.

[0252] Based on the same inventive concept, an em-
bodiment of the present application further provides a
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method for performing hybrid automatic repeat request
feedback of a network side device. Since a device cor-
responding to the method is the network side device in
a channel estimation system of the embodiments of the
present application, and a principle for solving problems
of the method is similar to that of the device, implemen-
tation of this method may be referred to implementation
of the system, for which, repetition is no longer repeated
here.

[0253] As shown in FIG. 9, the method for performing
the hybrid automatic repeat request feedback of the net-
work side device in the embodiment of the present ap-
plication includes the following steps.

[0254] Step 900, it is determined that HARQ-ACK of
an SPS PDSCH is added or removed by a terminal to or
from an HARQ-ACK codebook transmitted on a PUCCH
or a PUSCH by the network side device.

[0255] Step 901, according to a determined result, an
HARQ-ACK codebook sent by the terminal is received
by the network side device.

[0256] Optionally, the HARQ-ACK codebook is a semi-
static codebook or a dynamic codebook.

[0257] Optionally, the SPS PDSCH is a PDSCH with-
out a corresponding PDCCH.

[0258] Optionally, determining that the HARQ-ACK of
the SPS PDSCH is added or removed by the terminal to
or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH by the network side device in-
cludes:

it is determined, by the network side device, according
to HARQ-ACK timing of the SPS PDSCH, that the HARQ-
ACK of the SPS PDSCH is added or removed by the
terminal to or from the HARQ-ACK codebook.

[0259] Optionally, determining, by the network side de-
vice, according to the HARQ-ACK timing of the SPS PD-
SCH, that the HARQ-ACK of the SPS PDSCH is added
by the terminal to the HARQ-ACK codebook includes:
it is determined, by the network side device, in the con-
dition that it is determined that the HARQ-ACK of the
SPS PDSCH and the HARQ-ACK codebook are trans-
mitted at the same time according to the HARQ-ACK
timing of the SPS PDSCH, that the HARQ-ACK of the
SPS PDSCH is added by the terminal to the HARQ-ACK
codebook.

[0260] Optionally, determining, by the network side de-
vice, in the condition that it is determined that the HARQ-
ACK of the SPS PDSCH and the HARQ-ACK codebook
are transmitted at the same time according to the HARQ-
ACK timing of the SPS PDSCH, that the HARQ-ACK of
the SPS PDSCH is added by the terminal to the HARQ-
ACK codebook includes:

it is determined, by the network side device, in the
condition that the HARQ-ACK codebook is transmit-
ted at time n and time n-k is the time at which the
terminal receives the SPS PDSCH, that the HARQ-
ACK of the SPS PDSCH is added by the terminal to
the HARQ-ACK codebook, wherein k is the HARQ-
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ACK timing of the SPS PDSCH; or

it is determined, by the network side device, in the
condition that transmission time of the SPS PDSCH
isn, thatthe HARQ-ACK of the SPSPDSCH is added
by the terminal to the HARQ-ACK codebook trans-
mitted at transmission time n+k, wherein k is the
HARQ-ACK timing of the SPS PDSCH.

[0261] Optionally, determining, by the network side de-
vice, according to the HARQ-ACK timing of the SPS PD-
SCH, thatthe HARQ-ACK ofthe SPS PDSCH is removed
by the terminal from the HARQ-ACK codebook includes:
it is determined, by the network side device, in the con-
dition that it is determined that the HARQ-ACK of the
SPS PDSCH and the HARQ-ACK codebook are trans-
mitted at different time according to the HARQ-ACK tim-
ing of the SPS PDSCH, that the HARQ-ACK of the SPS
PDSCH is removed by the terminal from the HARQ-ACK
codebook.

[0262] Optionally, determining, by the network side de-
vice, in the condition that it is determined that the HARQ-
ACK of the SPS PDSCH and the HARQ-ACK codebook
are transmitted at different time according to the HARQ-
ACK timing of the SPS PDSCH, that the HARQ-ACK of
the SPS PDSCH is removed by the terminal from the
HARQ-ACK codebook includes:

it is determined, by the network side device, in the
condition that the HARQ-ACK codebook is transmit-
ted at time n and time n-k is the time at which the
terminal receives the SPS PDSCH, that the HARQ-
ACK of the SPS PDSCH is removed by the terminal
from the HARQ-ACK codebook , wherein k is the
HARQ-ACK timing of the SPS PDSCH; or

it is determined, by the network side device, in the
condition that transmission time of the SPS PDSCH
is n, that the HARQ-ACK of the SPS PDSCH is re-
moved by the terminal from an HARQ-ACK code-
book not transmitted at time n+k, wherein k is the
HARQ-ACK timing of the SPS PDSCH.

[0263] Optionally, determining that the HARQ-ACK of
the SPS PDSCH is added or removed by a terminal to
or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH by the network side device in-
cludes:

in the condition that the network side device sends
aPDCCH, and a new HARQ-ACK feedback position
of the SPS PDSCH determined according to the PD-
CCH is different from an original HARQ-ACK feed-
back position of the SPS PDSCH determined ac-
cording to a PDCCH indicating activation of downlink
SPS: itis determined, according to a relationship be-
tween the original HARQ-ACK feedback position of
the SPS PDSCH and the HARQ-ACK codebook, that
the HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal to or from the HARQ-ACK
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codebook, and it is determined, according to a rela-
tionship between the new HARQ-ACK feedback po-
sition of the SPS PDSCH and the HARQ-ACK code-
book, that the HARQ-ACK of the SPS PDSCH is
added or removed by theterminal to or from the
HARQ-ACK codebook; or

in the condition that the network side device sends
aPDCCH, and a new HARQ-ACK feedback position
of the SPS PDSCH determined according to the PD-
CCH is different from an original HARQ-ACK feed-
back position of the SPS PDSCH determined ac-
cording to a PDCCH indicating activation of downlink
SPS: before it is determined that the new HARQ-
ACK feedback position of the SPS PDSCH takes
effect, it is determined, by the network side device,
according to a relationship between the original
HARQ-ACK feedback position of the SPS PDSCH
and the HARQ-ACK codebook, that the HARQ-ACK
of the SPS PDSCH is added or removed by the ter-
minal to or from the HARQ-ACK codebook; or before
it is determined that the new HARQ-ACK feedback
position of the SPS PDSCH takes effect, it is deter-
mined, according to a relationship between the orig-
inal HARQ-ACK feedback position of the SPS PD-
SCH and the HARQ-ACK codebook, that the HARQ-
ACK of the SPS PDSCH is added or removed by the
terminal to or from the HARQ-ACK codebook, and
itis determined, according to a relationship between
the new HARQ-ACK feedback position of the SPS
PDSCH and the HARQ-ACK codebook, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook;
and after it is determined that the new HARQ-ACK
feedback position of the SPS PDSCH takes effect,
itis determined, according to a relationship between
the new HARQ-ACK feedback position of the SPS
PDSCH and the HARQ-ACK codebook, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook;
or

in the condition that the network side device sends
the PDCCH, and the PDCCH indicates a new HARQ-
ACK timing of the SPS PDSCH, it is determined, by
the network side device, according to an original
HARQ-ACK timing of the SPS PDSCH, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook
transmitted on the PUCCH or the PUSCH; and it is
determined, according to the new HARQ-ACK timing
of the SPS PDSCH, that the HARQ-ACK of the SPS
PDSCH is added or removed by the terminal to or
from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH; or

in the condition that the network side device sends
the PDCCH, and after the PDCCH indicates a new
HARQ-ACK timing of the SPS PDSCH: before it is
determined that the new HARQ-ACK timing takes
effect, it is determined, by the network side device,

10

15

20

25

30

35

40

45

50

55

30

according to an original HARQ-ACK timing of the
SPS PDSCH, that the HARQ-ACK of the SPS PD-
SCH is added or removed by the terminal to or from
the HARQ-ACK codebook; or before it is determined
that the new HARQ-ACK timing takes effect, it is de-
termined, according to the original HARQ-ACK tim-
ing of the SPS PDSCH, that the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal
to or from the HARQ-ACK codebook, and it is deter-
mined, according to the new HARQ-ACK timing of
the SPS PDSCH, that the HARQ-ACK of the SPS
PDSCH is added or removed by the terminal to or
from the HARQ-ACK codebook; and after it is deter-
mined that the new HARQ-ACK timing takes effect,
it is determined, according to the new HARQ-ACK
timing of the SPS PDSCH, that the HARQ-ACK of
the SPS PDSCH is added or removed by the terminal
to or from the HARQ-ACK codebook.

[0264] Optionally, determining that the HARQ-ACK of
the SPS PDSCH is added by the terminal to the HARQ-
ACK codebook transmitted on the PUCCH or the PUSCH
by the network side device includes:

it is determined, by the network side device, according
to whether a set of downlink transmission corresponding
to time at which the HARQ-ACK codebook is transmitted
includes a transmission occasion of the SPS PDSCH,
whether the HARQ-ACK of the SPS PDSCH is added by
the terminal to the HARQ-ACK codebook transmitted on
the PUCCH or the PUSCH.

[0265] Optionally, determining, by the network side de-
vice, according to whether the set of downlink transmis-
sion corresponding to the time at which the HARQ-ACK
codebook is transmitted includes the transmission occa-
sion of the SPS PDSCH, whether the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal to or
from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH includes:

it is determined, by the network side device and in the
condition that the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK codebook
is transmitted includes the transmission occasion of the
SPS PDSCH, that the HARQ-ACK of the SPS PDSCH
is added by the terminal to the HARQ-ACK codebook.
[0266] Optionally, the setof downlink transmission cor-
responding to the time at which the HARQ-ACK code-
book is transmitted is determined by the network side
device according to one of the following modes.

[0267] Mode 1: the set is determined by the network
side device according to a predefined or pre-configured
set of the HARQ-ACK timing.

[0268] Mode 2: the set is determined by the network
side device according to HARQ-ACK timing indicated by
an HARQ-ACK timing indication field in DCI used by a
plurality of received PDCCHs performing HARQ-ACK
feedback at the time when the HARQ-ACK codebook is
transmitted.

[0269] Mode 3: the set is determined by the network
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side device according to a predefined or pre-configured
set of the HARQ-ACK timing, and a predefined or pre-
configured set of downlink scheduling timing.

[0270] Mode 4: the set is determined by the network
side device according to HARQ-ACK timing indicated by
an HARQ-ACK timing indication field in DCI used by a
plurality of received PDCCHSs performing HARQ-ACK
feedback at the time when the HARQ-ACK codebook is
transmitted, and a maximum value and a minimum value
of downlink scheduling timing indicated by or correspond-
ing to the plurality of PDCCHs.

[0271] Optionally, the downlink transmission is a PD-
SCH or a PDCCH indicating downlink SPS release.
[0272] Optionally, determining that the HARQ-ACK of
the SPS PDSCH is added or removed by the terminal to
or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH by the network side device in-
cludes:

in the condition that the network side device sends
the PDCCH, and a subsequent transmission occa-
sion of the SPS PDSCH determined according to the
PDCCH is different from a subsequent transmission
occasion of the SPS PDSCH determined according
to a PDCCH indicating resource activation of the
downlink SPS: it is determined, according to a rela-
tionship between an original transmission occasion
of the SPS PDSCH and the set of downlink trans-
mission corresponding to the time at which the
HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook,
and it is determined, by the network side device, ac-
cording to a relationship between a new transmission
occasion of the SPS PDSCH and the set of downlink
transmission corresponding to the time at which the
HARQ-ACK codebook is transmitted, that the
HARQ-ACK of the SPS PDSCH is added or removed
by the terminal to or from the HARQ-ACK codebook;
or

in the condition that the network side device sends
the PDCCH, and a new HARQ-ACK transmission
occasion of the SPS PDSCH determined according
to the PDCCH is different from an original transmis-
sion occasion of the SPS PDSCH determined ac-
cording to a PDCCH indicating resource activation
of downlink SPS: before itis determined that the new
transmission occasion of the SPS PDSCH takes ef-
fect, it is determined, by the network side device,
according to a relationship between the original
transmission occasion of the SPS PDSCH and the
set of downlink transmission corresponding to the
time at which the HARQ-ACK codebook is transmit-
ted, thatthe HARQ-ACK of the SPS PDSCH is added
or removed by the terminal to or from the HARQ-
ACK codebook; or before it is determined that the
new transmission occasion of the SPS PDSCH takes
effect, it is determined, according to a relationship
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between the original transmission occasion of the
SPS PDSCH and the set of downlink transmission
corresponding to the time at which the HARQ-ACK
codebook is transmitted, that the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal
to or from the HARQ-ACK codebook, and it is deter-
mined, according to a relationship between the new
transmission occasion of the SPS PDSCH and the
set of downlink transmission corresponding to the
time at which the HARQ-ACK codebook is transmit-
ted, thatthe HARQ-ACK of the SPS PDSCHis added
or removed by the terminal to or from the HARQ-
ACK codebook; and after it is determined that the
new transmission occasion ofthe SPS PDSCH takes
effect, it is determined, according to a relationship
between the new transmission occasion of the SPS
PDSCH and the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK code-
book is transmitted, that the HARQ-ACK of the SPS
PDSCH is added or removed by the terminal to or
from the HARQ-ACK codebook.

[0273] Optionally, before determining that the HARQ-
ACK of the SPS PDSCH is added or removed by the
terminal to or from the HARQ-ACK codebook transmitted
onthe PUCCH or the PUSCH by the network side device,
the following is further included.

[0274] The network side device determinsthatthe SPS
PDSCH is activated.

[0275] Optionally, determining that the HARQ-ACK of
the SPS PDSCH is added or removed by the terminal to
or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH by the network side device in-
cludes: it is determined, by the network side device and
in the condition that SPS transmission is configured for
the terminal, that the HARQ-ACK of the SPS PDSCH is
added by the terminal to the HARQ-ACK codebook trans-
mitted on the PUCCH or the PUSCH.

[0276] Optionally, determining that the HARQ-ACK of
the SPS PDSCH is added or removed by the terminal to
or from the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH by the network side device in-
cludes: it is determined, by the network side device, that
X-bit HARQ-ACK of the SPS PDSCH is added or re-
moved by the terminal at a predetermined position of the
HARQ-ACK codebook, wherein X is the bit number of
HARQ-ACK corresponding to one SPS PDSCH, and is
a positive integer; oritis determined, by the network side
device, that Y*X-bit HARQ-ACK of the SPS PDSCH or

Y

> X, -bit

i=l HARQ-ACK of the SPS PDSCH is added
or removed by the terminal at a predetermined position
of the HARQ-ACK codebook, wherein Xis the bit number
of HARQ-ACK corresponding to one SPS PDSCH, and
is a value greater than or equal to 1, X; is the bit number

of HARQ-ACK corresponding to one SPS PDSCH of Y
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SPSPDSCHs, Y isthe numberof SPS PDSCHs for trans-
mitting the HARQ-ACK of the SPS PDSCH and the
HARQ-ACK codebook at the same time determined ac-
cording to HARQ-ACK timing of the corresponding SPS
PDSCH in a carrier, a cell or a BWP with activated SPS
of the terminal, or Y is the number of a carrier, or a cell
or a BWP for transmitting the HARQ-ACK of an SPS PD-
SCH and the HARQ-ACK codebook at the same time
determined according to HARQ-ACK timing of the cor-
responding SPS PDSCH, or Y is the number of a trans-
mission occasion of the SPS PDSCH contained in a set
of downlink transmission corresponding to the time at
which the HARQ-ACK codebook is transmitted in a car-
rier or a cell or a BWP with activated SPS of the terminal,
or Y is the number of a carrier or a cell or a BWP with a
transmission occasion of the SPS PDSCH contained in
a set of downlink transmission corresponding to the time
at which the HARQ-ACK codebook is transmitted, or Y
is the number of a carrier, a cell or a BWP with configured
SPS transmission of the terminal, and is a positive inte-
ger.

[0277] Those skilled in the art should understand that
the embodiments of the present application may be pro-
vided as methods, systems, or computer program prod-
ucts. Therefore, the present application may take the
form of an entirely hardware embodiment, an entirely
software embodiment, or an embodimentcombining soft-
ware and hardware. Moreover, the present application
may take the form of a computer program product imple-
mented on one or more computer usable storage media
(including but not limited to disk memories, CD-ROMs,
optical memories, etc.) containing computer usable pro-
gram codes.

[0278] The present application is described with refer-
ence to flowcharts and/or block diagrams of methods,
devices (systems), and computer program products ac-
cording to the embodiments of the present application.
It should be understood that each flow and/or block in
the flowcharts and/or block diagrams and a combination
of the flows and/or blocks in the flowcharts and/or block
diagrams can be implemented by computer program in-
structions. These computer program instructions may be
provided for a processor of a general-purpose computer,
a special-purpose computer, an embedded processing
machine, or other programmable data processing devic-
es to produce a machine, so that instructions executed
by the processor of the computer or other programmable
data processing devices are generated to realize a de-
vice with a function specified in one or more flows of the
flowcharts and/or one or more blocks of the block dia-
grams.

[0279] These computer program instructions may also
be stored in a computer readable memory that can guide
a computer or other programmable data processing de-
vices to work in a specific manner, so that the instructions
stored in the computer readable memory produce an ar-
ticle of manufacture including an instruction device, and
the instruction device implements the functions specified
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in one or more flows of the flowcharts and/or one or more
blocks in the block diagrams.

[0280] These computer program instructions may also
be loaded onto a computer or other programmable data
processing devices, so that a series of operating steps
are performed on the computer or other programmable
devices to generate computer-implemented processing,
and instructions executed on the computer or other pro-
grammable devices provide steps for implementing the
functions specified in the one or more flows of the flow-
charts and/or one or more blocks in the block diagrams.
[0281] Although the exemplary embodiments of the
present application have been described, those skilled
in the art can make additional changes and modifications
tothese embodiments once they learn the basicinventive
concept. Therefore,the appended claims are intended to
be interpreted as including the exemplary embodiments
and all changes and modifications falling within the scope
of the present application.

[0282] Apparently, those skilled in the art can make
various modifications and variations to the embodiments
of the present application without departing from the spirit
and scope of the embodiments of the present application.
In this way, in the condition that these modifications and
variations of the embodiments of the present application
fall within the scope of the claims of the present applica-
tion and their equivalent technologies, the present appli-
cationis also intended to include these modifications and
variations.

Claims

1. A method for performing hybrid automatic repeat re-
quest feedback, comprising:
adding or removing, by a terminal, hybrid automatic
repeat request acknowledge (HARQ-ACK) of a
semi-persistent scheduling physical downlink
shared channel (SPS PDSCH) in an HARQ-ACK
codebook transmitted on a physical uplink control
channel (PUCCH) or a physical uplink shared chan-
nel (PUSCH); and transmitting, by the terminal, a
processed HARQ-ACK codebook.

2. The method of claim 1, wherein the HARQ-ACK
codebook is a semi-static codebook or a dynamic
codebook.

3. The method of claim 1, wherein the SPS PDSCH is
a PDSCH without a corresponding PDCCH.

4. The method of claim 1, wherein the adding or remov-
ing, by the terminal, the HARQ-ACK of the SPS PD-
SCH in the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH comprises:

adding or removing, by the terminal, the HARQ-
ACK of the SPS PDSCH in the HARQ-ACK
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codebook according to HARQ-ACK timing of the
SPS PDSCH; and

before the adding or removing, by the terminal,
the HARQ-ACK of the SPS PDSCH in the
HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH, further comprising:
determining, by the terminal, that the SPS PD-
SCH is activated.

The method of claim 1, wherein the adding, by the
terminal, the HARQ-ACK of the SPS PDSCH in the
HARQ-ACK codebook transmitted on the PUCCH
or the PUSCH comprises:

determining, by the terminal, according to
whether a set of downlink transmission corre-
sponding to time at which the HARQ-ACK code-
book is transmitted comprises a transmission
occasion of the SPS PDSCH, whether the
HARQ-ACK of the SPS PDSCH is added by the
terminal in the HARQ-ACK codebook;

wherein the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK
codebook is transmitted is determined by the
terminal according to one of the following
modes:

Mode 1: determining by the terminal accord-
ing to a predefined or pre-configured set of
the HARQ-ACK timing;

Mode 2: determining by the terminal accord-
ing to HARQ-ACK timing indicated by an
HARQ-ACK timing indication field in DCI
used by a plurality of received PDCCHs per-
forming HARQ-ACK feedback at the time
when the HARQ-ACK codebook is transmit-
ted;

Mode 3: determining by the terminal accord-
ing to a predefined or pre-configured set of
the HARQ-ACK timing, and a predefined or
pre-configured set of downlink scheduling
timing; and

Mode 4: determining by the terminal accord-
ing to HARQ-ACK timing indicated by an
HARQ-ACK timing indication field in DCI
used by a plurality of received PDCCHs per-
forming HARQ-ACK feedback at the time
when the HARQ-ACK codebook is transmit-
ted, and downlink scheduling timing indicat-
ed by or corresponding to the plurality of
PDCCHs.

The method of any one of claims 1 to 5, wherein the
adding or removing, by the terminal, the HARQ-ACK
of the SPS PDSCH in the HARQ-ACK codebook
comprises:

adding or removing, by the terminal, X-bit
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HARQ-ACK of the SPS PDSCH at a predeter-
mined position of the HARQ-ACK codebook,
wherein X is the bit number of the HARQ-ACK
corresponding to one SPS PDSCH, andis apos-
itive integer; or

adding or removing, by the terminal, Y*X-bit
HARQ-ACK of the SPS PDSCH or adding or

Y
> X, -bit
removing =1 HARQ-ACK of the SPS
PDSCH at a predetermined position of the
HARQ-ACK codebook, wherein X is the bit
number of the HARQ-ACK corresponding toone
SPS PDSCH, and is a value lager than or equal
to 1, X; is the bit number of the HARQ-ACK cor-

responding to one SPS PDSCH among Y SPS
PDSCHs, Y is the number of SPS PDSCHs for
transmitting HARQ-ACK of the SPS PDSCH
and the HARQ-ACK codebook at the same time
determined according to the HARQ-ACK timing
of the corresponding SPS PDSCH in a carrier,
a cell or a bandwidth part (BWP) with activated
SPS of the terminal, or Y is the number of a
carrier, or a cell ora BWP for transmitting HARQ-
ACK of an SPS PDSCH and the HARQ-ACK
codebook at the same time determined accord-
ing to the HARQ-ACK timing of the correspond-
ing SPS PDSCH, orY is the number of the trans-
mission occasions of the SPS PDSCH con-
tained in the set of downlink transmission cor-
responding to the time at which the HARQ-ACK
codebook is transmitted in a carrier or a cell or
a BWP with activated SPS of the terminal, or Y
is the number of a carrier or a cell or a BWP with
a transmission occasion of the SPS PDSCH
contained in the set of downlink transmission
corresponding to the time at which the HARQ-
ACK codebookistransmitted, orY is the number
of a carrier, a cell or a BWP with configured SPS
transmission of the terminal, and is a positive
integer.

7. A method for performing hybrid automatic repeat re-
quest feedback, comprising:

determining, by a network side device, that hy-
brid automatic repeat request acknowledge
(HARQ-ACK) of a semi-persistent scheduling
physical downlink shared channel (SPS PD-
SCH) is added or removed by a terminal in an
HARQ-ACK codebook transmitted on a physical
uplink control channel (PUCCH) or a physical
uplink shared channel (PUSCH); and
receiving, by the network side device, the
HARQ-ACK codebook sent by the terminal ac-
cording to a determined result.
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The method of claim 7, wherein the HARQ-ACK
codebook is a semi-static codebook or a dynamic
codebook.

The method of claim 7, wherein the SPS PDSCH is
a PDSCH without a corresponding PDCCH.

The method of claim 7, wherein the determining, by
the network side device, that the HARQ-ACK of the
SPS PDSCH is added or removed by the terminal in
the HARQ-ACK codebook transmitted on the
PUCCH or the PUSCH comprises:

determining, by the network side device, accord-
ing tothe HARQ-ACK timing of the SPS PDSCH,
that the HARQ-ACK of the SPS PDSCH is add-
ed orremoved by the terminalin the HARQ-ACK
codebook; and

before the determining, by the network side de-
vice, that the HARQ-ACK of the SPS PDSCH is
added or removed by the terminal in the HARQ-
ACK codebook transmitted on the PUCCH or
the PUSCH, further comprising:

determining, by the network side device, thatthe
SPS PDSCH is activated.

The method of claim 7, wherein the determining, by
the network side device, that the HARQ-ACK of the
SPS PDSCH is added by the terminal in the HARQ-
ACK codebook transmitted on the PUCCH or the
PUSCH comprises:

determining, by the network side device, accord-
ing to whether a set of downlink transmission
corresponding to time at which the HARQ-ACK
codebook is transmitted comprises a transmis-
sion occasion of the SPS PDSCH, whether the
HARQ-ACK of the SPS PDSCH is added by the
terminal in the HARQ-ACK codebook transmit-
ted on the PUCCH or the PUSCH,;

wherein the set of downlink transmission corre-
sponding to the time at which the HARQ-ACK
codebook is transmitted is determined by the
network side device according to one of the fol-
lowing modes:

Mode 1: determining by the network side
device according to a predefined or pre-
configured set of the HARQ-ACK timing;
Mode 2: determining by the network side
device according to HARQ-ACK timing in-
dicated by an HARQ-ACK timing indication
field in DCI used by a plurality of received
PDCCHs performing HARQ-ACK feedback
at the time when the HARQ-ACK codebook
is transmitted;

Mode 3: determining by the network side
device according to a predefined or pre-
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configured set of the HARQ-ACK timing,
and a predefined or pre-configured set of
downlink scheduling timing;

Mode 4: determining by the network side
device according to HARQ-ACK timing in-
dicated by an HARQ-ACK timing indication
field in DCI used by a plurality of received
PDCCHs performing HARQ-ACK feedback
at the time when the HARQ-ACK codebook
is transmitted, and downlink scheduling tim-
ing indicated by or corresponding to the plu-
rality of PDCCHs.

12. The method of any one of claims 7 to 11, wherein

the determining, by the network side device, that the
HARQ-ACK ofthe SPS PDSCH is added orremoved
by the terminal in the HARQ-ACK codebook trans-
mitted on the PUCCH or the PUSCH comprises:

determining, by the network side device, that X-
bit HARQ-ACK of the SPS PDSCH is added or
removed by the terminal at a predetermined po-
sition of the HARQ-ACK codebook, wherein X
is the bit number of the HARQ-ACK correspond-
ingtoone SPS PDSCH, andis a positive integer;
or

determining, by the network side device, that
Y*X-bit HARQ-ACK of the SPS PDSCH or

Y
> X, -bit

i=1 HARQ-ACK of the SPS PDSCH is
added or removed by the terminal at a predeter-
mined position of the HARQ-ACK codebook,
wherein X is the bit number of the HARQ-ACK
corresponding to one SPS PDSCH, and is a val-
ue larger than or equal to 1, X; is a bit number

of the HARQ-ACK corresponding to one SPS
PDSCH of Y SPS PDSCHs, Y is the number of
SPS PDSCHs for transmitting HARQ-ACK of
the SPS PDSCH and the HARQ-ACK codebook
at the same time determined according to the
HARQ-ACK timing of the corresponding SPS
PDSCH in a carrier, a cell or a BWP with acti-
vated SPS, of the terminal, or Y is the number
of a carrier, or a cell or a BWP for transmitting
HARQ-ACK of an SPS PDSCH and the HARQ-
ACK codebook at the same time determined ac-
cording to the HARQ-ACK timing of the corre-
sponding SPS PDSCH, or Y is the number of
transmission occasions of the SPS PDSCH con-
tained in the set of downlink transmission cor-
responding to the time at which the HARQ-ACK
codebook is transmitted in a carrier or a cell or
a BWP with activated SPS, of the terminal, or Y
is the number of a carrier or a cell or a BWP with
a transmission occasion of the SPS PDSCH
contained in the set of downlink transmission
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corresponding to the time at which the HARQ-
ACK codebook is transmitted, or Y is the number
of a carrier, a cell or a BWP with configured SPS
transmission of the terminal, and is a positive
integer.

A terminal for performing hybrid automatic repeat
request feedback, comprising: a processor and a
memory;

wherein the processor is configured to read a pro-
gram in the memory to perform the following process:
adding or removing a hybrid automatic repeat re-
quest acknowledge (HARQ-ACK) of a semi-persist-
ent scheduling physical downlink shared channel
(SPS PDSCH) in an HARQ-ACK codebook trans-
mitted on a physical uplink control channel (PUCCH)
or a physical uplink shared channel (PUSCH), and
transmitting a processed HARQ-ACK codebook.

The terminal of claim 13, wherein the SPS PDSCH
is a PDSCH without a corresponding PDCCH.

A network side device for performing hybrid auto-
matic repeat request feedback, comprising: a proc-
essor and a memory;

wherein the processor is configured to read a pro-
gram in the memory to perform the following process:
determining that hybrid automatic repeat request ac-
knowledge (HARQ-ACK) of a semi-persistent
scheduling physical downlink shared channel (SPS
PDSCH) is added or removed by a terminal in an
HARQ-ACK codebook transmitted on a physical up-
link control channel (PUCCH) or a physical uplink
shared channel (PUSCH); and receiving, according
to a determined result, the HARQ-ACK codebook
sent by the terminal.
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